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DISTRICT OF RHODR-ISLAND— TO WIT : 

lie it remembered, that on the eighth day of May, in the year of < 
thousand eii^ht hundred and twenty-eif^ht, and in the fifty-third year 
pendence of the United States of America, William H. Vernon, uf 
deposited in this office the titla of a book, the right whereof bo cloii 
in the following words, to wit : 

** A Metliodical TVeatise on the cultivation of the Mulberry ' 
raising of Silk-worms, and on Winding the Silk from the Cocoons, 
accurate description of the Winding Mill. With Plates. Abrid^ 
French of M. i)e la Brousse : with Notes, and an Appendix. By 
Vernon, of Khode-Island. Si patriae utilis compensatus est labor." 

In conformity to an Act of the Congress of the United States, e 
Act for the Encouragement of Learning, by securing the copies of J 
and Books, to the Authors and Proprietors of such copies, during the 
mentioned :" and also an Act entitled, <* An Act supplementary to i 
tied An Act for the Encouragement of Learning, by securing the cof 
Charts and Books, to the Authors and Proprietors of such copies, dur 
therein mentioned : and extending the benefits thereof to the arts o 
Engraving, and Etching Historical and other Prints." 

BENJAMIN COW 
Cierk of ihe Dittrict of R 
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PREFACE. 



In books of mere amusement, many persons are so desirous 
to be entertained, and to commence their acquaintance with the 
personages of the story, that they pass over the preface unno<)^d, 
though it may contain information which would give additional 
zest to their entertainment. But in works upon subjects of 
public utility there is no such apology, nothing so attractive for 
the reader, and the introductory discourse gains a perusal from 
the expectation of jQnding something necessary to a proper con- 
ception of their contents. It becomes then a part of my duty to 
give a preliminary account of the volume here respectfully pre- 
sented to the public. 

The first part comprises a weU digested treatise on the cul- 
tivation of the mulberry tree, in which the original author 
enters into a variety of practical details on its production and 
treatment. But the utility of his precepts is not confined to 
that particular species of tree. They are most of them equally 
applicable to nearly all the different kinds of fruit-trees, and 
our enlightened cultivators would derive much benefit from the 
adoption of a similar system of management for their orchards* 
His prescriptions on sowing, planting, watering, tilling, grafting, 
laying and pruning, are all of them excellent, and, though not 
wholly unknown here, are generally unused or neglected by 
our farmers. The rules which he enforces are the result of long 
observation and successful practice, and prove that in agricul- 
ture, as well as in every other art, profit can be derived only 
from labour and science. 

In the second part, the author treats scientifically of the silk- 
worm, from its birth to the chrysalis 5 of the supply and of the 
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preserration of the seed for tbe next year's brood ; and of tbat . 
essential point in the production of good silk, tbe ^winding of 
the fibres from the cocoons. Those who have intended, or may 
hereafter propose to themselves, to undertake this business, ought 
not to be discouraged by the numerous obstacles detailed by my 
author, or by the various cares so emphatically required by him 
for a successful raising of tbe worms ; nor ought they to be deter- 
red from the enterprise by the extreme difficulty of drawing a 
well nourished and glossy silk from the cocoons, which may vie 
in beauty with that of the Piedmontese. The labour and atten- 
tion demanded for the worms are of short duration ; and wind- 
ing-mills, constructed with mathematical precision, will enable 
us to acquire that perfection in the use of them which experience 
and long practice alone can give. 

For the more perfect illustration of this work, and to make 
it more worthy of public acceptance, four plates, with the neces- 
sary letters of reference, have been engraved by a skilful artist. 

Though M. De la Brousse judiciously adopted a methodical 
arrangement by dividing his treatise into books and chapters ; 
yet being more of a practical man than an able writer, he fre- 
quently anticipated his matter, and in the first part of ^ is pub- 
lication introduced silk-worms and scattered them among his 
trees. It became, therefore, necessary to correct this improper 
distribution, to collect his misplaced materials, and to carry them 
forward to their proper station in the chapters of the second book. 
All his discursive reflections upon general agriculture, and many 
of his endless repetitions, 1 have taken the liberty to suppress^ 
though I have retained a few of these last, for the sake of im- 
pressing some leading precept more strongly upon the mind of 
the unpractised. But notwithstanding these blemishes, M. 
De la Brousse has produced a very useful book, and one which 
entitles his name to be mentioned with respect 



BOOK THE FIRST. 



Before we speak of raising Silk-worms, which is the principal 
•bject of this treatise, we ought to make known the different spe* 
cies of the mulberry-tree, and point out those which are the most 
proper for the nourishment of the Silk-worm. After giving the 
regular process, which a long experience has taught us to he the 
most successful in providing the only salutary food for Silk-worms, 
we will endeavour to exhiibit, circumstantially, the best manner 
of raising these worms, of selecting the cocoons, and of winding 
<kff the Silk. 



CHAPTER I. 

ON THE MULBERRY TREE IN GENERAL AND OF ITS DIFFERENT 

KINDS. , 

This useful tree was brought to us from China, 
and has since spread ail over Europe.^ The lands 

* I am not prepared to contest this assertion, as it may relate 
to the white mulherry so appropriate to the silk-worm. But I 
well rememher to have seen it stated in the course of my read- 
ing, that the mulherry tree is indigenous in various parts of 

2 
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of Italy and Spain were the first to receive it. In 
France, we owe to Henry the IV. one of the best 
of our kings, the propagation of the mulberry-tree, 
patronised by his Letters Patent of the 21st of 
July, 1602. We are also indebted to Loois the 
XV. for the increased quantity of mulberry -trees 
in this kingdom, by the encouragement which he 
gave to cultivators in 1 766.* This tree, protected 
in our days by several of the governments of 
Europe, merits a particular attention, since it has 
become as useful as it is lucrative. The worm 
which gives us silk, takes no other nourishment 
than the leaf of the mulberry tree. One can give 
it no other vegetable without impairing its health 
and risking its life. 

There are two species of mulberry-trees; the 
white and the black. The white mulberry puts 
forth light green leaves, smaller and thinner than 
those of the black mulberry. They are besides 
longer than they are broad, and the green of the 
under side of the leaf differs from that of the up- 



Europe, and if I mistake not, eren in France, it is not an 
exotick in oar own coontrj, and Miller mentions the large 
leafed Virginia sort, with red fmit, which grows qpontaneondj 
in the woods of North America. Tet the white is with ns also 
of foreign origin. 

*In commencing this ahhrefiation, I hare not suppressed 
these two periods of the first paragraph of this chapter, thoagh 
at the first glance they may appear of no importance to the 
American reader. Bat they strongly establish the durable bene- 
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per side, only by being less glossy. The leaves 
of the black mulberry are wider than they are long ; 
they are thick and covered underneath with a 
sort of white down. The white mnlberry grows 
fast and produces shoots long and slender. The 
black mulberry gives shoots thicker and shorter, 
and it vegetates more slowly. The barks as well 
as the fruits of the two sorts of trees are very 
difierem. The white mulberry has a yellow bark, 
and Its fruit is white and insipid ; but the black 
is clothed with a bark of a much darker hue, and 
gives excellent niulbciries, which we eat with 
pleasure, and which are regarded as a salutary 
iVuit. 

There arc four kinds of the white mulberry ; 
the wild mulberry, the grafted mulberry, the rose 
mulberry and the Spanish mulberry. The wild 
mulberry is generally produced from the seed of 
the grafted mulberry ; its leaves are small, thin, 
indented, and of a deep yellowish green. The 
grafted mulberry tree produces a beautiful, well 
spread leaf, and of peculiar excellence for silk- 



tits which a counlrj derives from a provident goVijrDment, and 
tliey hold up to the people and to Ihn li>giKlaliirc of this Union 
one powerful evidence mnrc, that the introduction of a new 
nch of national industry requires some Hiimulating or foBtPr- 
f log itct. if not tlie pecuniary aid of the AilminislratioD. 'I'lie < 
esuU of the aliove policy is already a tribute of more lljun 
0,000,000 dollars, in the agregate, from foreigners, and a luuuh 
kving to the French n&tioo. 
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worms in the last stages of their growth. Tlie 
rose coloured mulberry is nearly as good, but its 
leaves are thinner and of a more beautiful green 
than those of the ingrafted mulberry. The Span- 
ish mulberry gives a wide thick leaf, full of juice, 
and bears a grey coloured fruit much larger than 
that which is known here by the name of the 
grafted mulberry. Under the denominations, 
then, of black and white mulberry, we find five 
sorts ; four of which, the wild, the grafted, the 
rose and the Spanish, belong to the white species ; 
and the black stands alone. * The leaves of all 
these mav serve for the nourishment of silk- worms ; 
but it is not a matter of indifierence to make use 
of one, or of the other sort^ On the contrary, the 
success of raising silk-worms, the quantity of silk 
which they give, as well as its intrinsic beauty, 
depend much upon the choice of their food. 

The black mulberry is the least advantageous 
for silk-worms, because it produces a coarse silk, 
and for this reason it is not used as a food for 
them. The Spanish nmlberry would have the 
same effect if the silk-worms were nourished a 
long while with its thick and fat leaf. But those 
who are skilled in the care of silk-worms, do not 
touch this leaf before the moment of the'greatest 
consumption, and at the time when they need to 
be filled with substantial nourishment. 

The leaf of the wild mulberry being very small 
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tilin, it nourishes little when it is gathered 
" upon meagre or sandy land. It would be necessary 
to have a large ])iantation of this sort of tree 
in order to secure a good income to the culti- 
vator; but if these mulberry trees were planted 
in a rich soil, the result would be different.* We 
lose our silk-worms, in the low Lauguedoc, only 
through the want of this sort of wild mulberry 
upon our good lands ; allLough it be absolutely 
necessary to have grafted mulberry trees upon 
our bad lands. That neglect, and the great heats 
which we sometimes experience in the month of 
May, both in Provence and Languedoc, are the 
two causes of the failure of the crops of silk, which 
are otherwise so lucrative. 

The leaf of the grafted white mulberry is pre- 
ferable to all others for the nourishment of silk- 
worms. Its leaf is more tender, and the worms 



1 ^nw 



The proprietors of the soil in the two former provinces oi 
inthero France, which, before Ihe modern division into dfpnrl- 
'nentti, were so well knowo by the naiuea of Provence and 
Languedoc, cultivate the white mulberry as an object of revenue, 
None of the rich, and perhaps few of the middling trasses ol' 
land-holders undertake to raise silk-worms. This care is gener- 
allj confined to the small proprietors and to the jieasantry, whose 
agricultural labours are commonly bestowed upon articles of sub- 
sistence, and they purchase the mulberry leaves from those land- 
liolders who can con> enienlly appropriate a pari of their efilales 
to the cnltivatiou of the while mulberry. From the leave* of 
:ree, which sell from five to six livres the quintal, they Ac- 
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mi it more greedily. This early mulberry puts 
forth itin leaves fifteen days sooner than the black 
luul the Spanish mulberry. It grows faster; adapts 
itnolf to all sorts of soils, and its leaves augment 
tho quantity and improve the quality of the silk. 

Kvrry thing is useful in the mulberry tree. Its 
first loaves are valuable in the silk which they 
imnliico by nourishing th^ silk-worm ; its second 
loaves fatten mn cattle ; its fruit is excellent for 
|KHiltty and for sheep, and the wood is useful 
for Joiners amt iiuike» good fueU The mulberry 
tree nm aU) sctrvt^ as an ornament to our gardens. 
Vm lUtleiviii fftm the hornbeam which never 
^ttain^K n mH>d lieiskl ; from the elm which is 
«^V«i %Wx\wird K iratcqMlbrs ; from the ash which 
«^^t^s IH% $iW*J«v ih* molbrtiT tree joins to its 
l^iwuwn K>»<*«l$ cwnr other adruitage that you 
^^> ^siwN. U WMik« a lefrfishiiig shade; it 
xVXHN%> ii>^^ ^ iih 41 MagttititeBt foimgej it grows 
t.N ^Iw^t that :i>Mi waj wish; it takes any 
i^^iM tiMit >XM I^Im:^^ to ^ive if, and as this tree 
<\ ^^^^ hand^KMiie and useful, the Author of 
^j^^^H^ |lii$ liccu |>leased to add cleanness, for we 
^^i^^l^ if ever see upon it caterpillars, lizards^ 
)^^Mm«^ or any other sort of vermin. 
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CHAPTER II. 



OF THE CHOICE OF SOIL FOR A NURSERY OF MULBERRY TREES, 
AND OF THE MANNER OF SOWING THE MULBERRIES. 

A soil mild, light and mixed with much mould, 
is the most proper soil for a nursery of mulberry 
trees. New shoots must have ground easy to 
penetrate. Strong, clayey land does not suit these 
new plants, unless, by mixing with it a great 
quantity of sheeps' dung and sand, it be made light 
and friable. Thus prepared by this manure, and 
by three dressings with the hoe, or by ploughing it 
three times, and afterwards levelling the ground, 
it will be fit to receive the seeds of the mulberry. 

Upon two acres of land, or any other quantity, 
at the will of the proprietor, beds must be made 
four feet wide, levelled and smoothed with the 
rake. On these beds must be traced by a line, 
eight small furrows lengthwise, two inches wide 
and very little more than half an inch deep, and 
at the distance of six inches from one furrow to 
another. 

At the moment of establishing this nursery, it 
is necessary to be provided with mulberriesi from 
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the white wild mulberry tree, or else from the 
Spanish mulberry tree, which are the two most 
proper kinds for this purpose ; they must then be 
dropped in the farrows, at the distance of twelve 
inches from each other, must be covered from the 
sides of the furrows, and the beds carefully level- 
led off with a short toothed rake. 

There are two seasons for making nurseries ; 
the spring, and the time of the maturity of the 
fruit. Those who choose, to sow the seed of the 
mulberry in the month of April, must consequently 
use the dried seed, gathered nine months before, 
and less apt to sprout. But those who sow the 
grain at its maturity, enveloped with all the 
moisture of the fruit which seems intended for its 
nourishment and to give it, if we may use the ex- 
pression, its first milk, have generally the pleasure 
of seeing it put forth with vigour. Besides, the 
heat of the season, provided the proprietor have 
the attention to water the plants, will necessarily 
cause their rapid growth. 
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OF MULTIPLTtNQ MULBERRY TREES BY 
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The soil choseu to receive the slips of the 
mulberry tree ought to be prepared in the same 
manner with that selected for sowing the seed, 
and which we described in the preceding chapter. 
The cuttings of the mulberry tree are to be plant- 
ed as we plant the cuttings of the vine ; that is by 
making furrows by a line at the distance of six 
feet from one to the other, and by crossing them 
by furrows at the same distance in order to form 
squares. A two year old branch of a mulberrj 
tree, having wood of four or five years at one end, 
must be selected, and the extremity of the old 
wood must be interred to the depth of about ten 
inches, The branches, chosen from the white or 
from the rose mulberry, must be taken off in the 
spring at the time of the first rising of the sap. 
Two or three incisions must be made in the joints 
or knots of the old wood ; because this operation 
will facilitate the shooting of the roots, which 
put forth from the joiats of the old wood. 
3 
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The cuttings must then be covered with a well 
manured and friable earth, and the end of the 
branch which rises from the soil must be cut off at 
the third bud from the surface. If rains should 
not frequently occur after the plantation is finished, 
it would be necessary to water the plants often. 
The multiplication of mulberry trees by means of 
cuttings has the important advantage of a produce 
of two years in advance over the establishment 
of a nursery by the means of seed. 



CHAPTER IV. 



OF THE MANNER OF MULTIPLYING MULBERRY TREES BY LAYERS. 

To make layers is to force a branch or a shoot 
of a tree or of a shrub to become itself a tree or 
a shrub, by putting a branch or a shoot into the 
ground without separating it from the parent tree. 
The spring and the autumn are both suitable 
seasons for this operation. There ' is no precise 
time for making layers in autumn. Every day of 
that abundant season is at the service of the 
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jBltivator ; iip has only to choose those that suit 
pm best- In the spring he is more restrained, for 
( must wait till the frosts are passed, and till the 
fculberry he in full sap. 

The shoots which arise at the fool of a tree ; 
the joufig and smooth branches found about the 
lower part of the mulberry ; any other branches 
that are long and supple enough to be secured in 
the ground ; and laitly the shoots of a young tree 
■whose trunk is not high, and which may be layed 
as easily as the young shoots of the vine ; all 
l*hese offer abundant resources to the man who 
the industry to use them. We will now 
^Te the maniip of performing each of these 
leratbns. 

1st. If there arise eo.'io vigorous shoots at the 
lot of a mulberry tree, aiiole must be dug six or 
ght inches deep, near each shoot, into which the 
shoot must be laid, without twisting it, or separa- 
ting it from the tree. It is then to be secured in 
its phice with crotchets of wood, and covered 
with good mould, which must be pressed over it, 
and the end of the shoot which rises above the 
ground must be cut off above the second bud. It 
will be further necessary to place, by the side of 
the layer, a stake to mark the place and prevent 
its being trodden. It must likewise be watered 
nmediately after the operation, and as often 
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afterwards as may be' necessary to maintaio about 
it a proper state of moisture. 

2d. The young and smooch twigs among tlie 
branches of the mulberry, may be passed thro^h 
a basket or a vase perforated at the bottom, and 
filled with earth well manured. The twig must 
be cut off four or five inches aboTe the Tase or the 
basket, and the mould must be kept in a due state 
of moisture by frequent waterings. 

3d. When a mulberry tree is well spread, and 
the boughs nearest the ground ha?e not been 
lopped, some of the branches, at the distance of 
m feet from each other, may be bent down and 
secured in the ground, so that the ends shall not 
rise more than six or eight inches above the 
surface. The same attention as to staking, 
manuring and watering must be pursued for the 
complete success of this method as well as for 
all the others. This manner of making layers is 
perhaps the easiest and most profitable, because 
the success of a branch may yield several trees, 
and it proves at the same time the infinite resour- 
ces and power of vegetation. 

4th. If we have any young, grafted mulberry 
trees, whose trunks are nut high, with four or five 
smooth and vigorous branches, we may open as 
many trenches, nearly as long as the branches, 
and eight or ten inches in breadth and depth. 
The roots of the little tree are cut off on the side 
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Joppositeto the trenches; the earth is taken from 
about the trunk, and the tree inclined towards the 
openings in order lo secure, with less risk of frac- 
ture, eacli branch in its proper place. The 
trenches are then filled and watered as in the 
preceding cases. The ends of the twigs are brought 
about six or eight inches above ground, and a prop 
is placed near thein for their support, and to pre- 
H»ent their being broken under foot. 
^^ The young mulberry tree, from which we have 
^■bade these layers, must be weakened by this pro- 
^Bedure ; it would droop and perhaps perish if we 
^Kiid not repair its losses. This tree, deprived of 
■• half of its roots, is nevertheless forced to nourish 
all the layers. It is therefore necessary to give to 
the roots which remain, that increase of strength 
to be derived from manure and water. 

All the layers made in these four dilTerent ways 
may be separated from the parent tree in the 
autumn of the second year. We prefer the 
autumnal transplantation, provided it do not freeze, 
to that of the spring. Is it reasonable to expect 
that a tree should perform two such opposite func- 
tions at the same time, as the settling itself by the 
» roots immediately after removal, and the putting 
forth new shoots ? This is however the operation 
which we require of the spring transplantation, 
and which is the real cause of the feeble vegeta- 
tion that attends the first season after the removal. 
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But the autumnal planting offers a more favorable 
result; because the roots not on\y become firmlj 
fixed in their position, but put forth before the 
Severe frosts, numerous small fibres, which power- 
full}' contribute to the flow of the sap in the 
following spring, as it generally appears by the 
abundance and the vigor of the new wood. Pulpy 
trees, with a large pith, such as the Madeira wal- 
nut or the fig, whose bark when young is so apt to 
be affected by rigid cold, and even by white frosts, 
are perhaps the only sorts of trees that ought 
preferably to be planted in the spring. 

After ascertaining that the layers have taken 
root, they must be cut off four inches from the 
parent trunk ; be taken up carefully with their 
roots and small fibres, and placed in the nursery, 
or permanently established in an orchard. In the 
nursery they must be set at the distance of six feet 
from each other ; and in the following year, by 
heading them down, four or five layers may be 
made from each. By these means, one hundred 
trees may be increased, in four years, to eighteen 
hundred ; for the parent trees, after the layers are 
separated from them, being replaced in a straight 
position, secured to a prop, manured and watered, 
generally retrieve their strength and make produc- 
tive trees. 

If the young layers be planted in an orchard, 
tie same care must be taken of them as when set 
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in a nursery. Trees in the early stages of their 
expansion, like the growth of young animals, re- 
quire an abundant nourishment. Four tillages 
each year with the hoe or the plough ; frequent 
waterings if the season should be dry ; manure 
worked into the ground in October; all this is 
scarcely sufficient for a new plantation. tVe must 
besides, two or three times in the course of the 
summer, take up the weeds which grow near 
them, and throw them at the foot of each tree. 
We consider these weeds useful not only as a 
manure, but as a hindrance to the lodgment of 
insects which dislike the mephitical air arising 
from vegetables in a state of decomposition. 

When the layers are separated and carefully 
taken from the parent tree, if they be placed in a 
nursery, they must be set as we have before said, 
at the distance of six feet from each other ; but if 
in an orchard, they must be placed in quincunx 
order thirty feet apart. 
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CHAPTER V. 



OF THB DWAmr OK BUSH XTLBEKKT. 

The dwarf, or bush mulberry, has been cultiva- 
ted for ages in the East Indies. It is there pre* 
ferred to the tre6 with a high trunk, because its 
leaves are more easilj gathered, the trimming less 
difficult and less expensive, and the sap, having a 
shorter distance to rise into the branches, produces 
earlier leaves, and proportionablj in greater abun- 
dance. The leaves of the dwarf mulberry being 
more abundant in the first years of the tree than 
in those of trees of high stem, consequently give 
an earlier income to the proprietor ; but these last, 
in their turn, at mature age, produce a greater 
quantity of leaves. The tree with a lofty trunk 
must have a good soil and ample room, whilst the 
dwarf trees will grow any where, upon an arid soil, 
and a small space ; extending their branches very 
little, they may be reached on all sides ; yielding 
an early leaf, and full as wholesome for the silk- 
worm as that of the high tree. 

The grafted dwarf mulberry of good kinds, such 
as the rose, putting forth as early as the pourettCj 
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is of great resource in a warm climate, where silk- 
worms succeed only when they are raised in the 
early part of the season. 

The field selected for a plantation of the dwarf 
fiiulberry ought to be ploughed, and after remain- 
ing in the furrow a month or two, to be manured 
and cross-ploughed,_aiid then levelled off with a 
harrow. Lines must then be drawn nine feet a- 
part the whole length of the field, aud the young 
trees must be planted in these lines, at the distance 
of six feet from 'each other. These mulberry 
trees, more especially when planted in a meagre 
soil, must be attended to in the same manner as 
those of a loffy growth. Frequent tillage, manure 
every year, and watering in a dry season, are all 
indispensable, partii^ularly in the first years of 
ibeir vegetation. If it should be found that a light 
plough cannot be used without disturbing the roots, 
the hoe must be applied about these trees. Be- 
sides, it would be dfilicult to employ the plough 
among trees whose stems are so short, and which 
send forth their branches within a foot of the soil. 
An axiom in rural economy, that the greater the 
disbursement in improving the laud, the greater 
the proportional rent, is a truth realized every day 
by those who have the good sense and the indasiry 
to practise upon it. 

The dwarf mulberry ought not to be trimmed till 
r gathering the leaves in the third year. Then 
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it will be necessary to leave four branches at pro- 
per distances towards each of the cardinal points, 
in order that they may form, in the three succeed- 
ing years, the head of the tree. At the end of 
that term, eac4i tree will nearly touch its neigh- 
bour, and ought, every following year, to be pruned 
immediately after the gathering of the leaves. This 
trimming with us consists in lopping off the bran- 
ches which have yielded leaves during three years, 
and reserving the wood of the preceding and of the 
(Current years. The height of the trunk of a dwarf 
mulberry being regulated at a foot, and its bran- 
ches spreading, in the seciond year, about two feet 
and a half in all directions, they would be within 
the reach of the smallest cattle, and would soon be 
destroyed by them. All kinds of cattle ought, 
therefore, to be most carefully excluded. 



CHAPTER VI. 



01^ THE MAKNKR OF PLANTING MULBERRY TREE9 OF HIGH 

GROWTH. 

These mulberry trees succeed best upon a good 
friable soil, in which there is a proportionable 
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L mixture of sand ; because their roots do not 

F, .incline to dip, but extend almost horizontally to 

r ai great distance. They are less exposed to the 

t blasting effects of a white frost in the spring, 

ft ' when they are placed at a proper distance from 

I ponds and rivers, and planted rather upon the 

[ eastern, southern or western declivities of hills, 

f sheltered from the northern blasts. The young 

. mulberry selected for planting, ought to be of the 

middling size ; its bark of a yellowish brdWn, 

vslightly rough by the exfoliations of its surface, 

but without crevices ; and it must moreover be 

furnished with three or four rather slender than 

large roots. It ought not to be more than three 

years old when taken from a rich soil ; or four 

years old if removed from poor land. 

In a plantation on a good soil, some of the rows 
of trees ought to be seedlings and not grafted, 
because the leaves of this kind of tree are there 
improved, but are still less succulent than those 
of the grafted tree, and therefore afford a more 
proper nourishment to the silk-worm in its first 
ages ; for this worm often becomes diseased, and 
perishes through excess of food. 

The trees procured for planting ought to be 
from six to nine feet in height, and about six 
inches in circumference at the lower part of the 
trunk. The holes for their reception must be 
made eighteen inches deep, and from five to six 
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feet in diameter. The bottoms of these holes 
must be covered with a few inches of fresh mould ; 
and after those roots that are bruised or broken 
are lopped just above the defect, the young tree 
is placed in its proper range, ascertained by a' 
stake at each extremity of the line, and it is held 
there till its roots are covered with a foot of 
friable and well manured earth, free from stones, 
which must then be well trodden down. But in 
order to give immediate activity to the sap, as well 
as to make the earth on all sides closely adhere to 
the roots, six or eight gallons of water ought to 
be poured into the hole, which may then be filled 
with earth to the surface. A small cavity, how- 
ever, must be left around the stem of each tree 
for the purpose' of retaining the rain, and the 
waterings which it may be found necessary to 
give them. 

It would be desirable to ascertain the exposi- 
tion that the * plant had in the nursery, which may 
be easily discovered by the magnitude and the 
number .of its roots, which * are generally more 
considerable on the south side of the tree, as well 
as by the size and the distance of the rings or 
circles which form at the forks of the branches. 
, Directed by these signs, one may give to the tree 
the same exposition which it had before its remo- 
val, by attentively turning to the south the largest 
roots and circles. 
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When the trees shall have nearly attained their 
growth, two dressings a year will be sufficient to 
maintain them in good condition. The first may 
be given in the month of March, or the time of 
the first rising of the sap, when, after hoeing, 
they ought to receive a due quantity of manure. 
The second tillage must be given immediately 
after gathering the leaves, in order to promote the 
August growth, upon which the produce of the 
following year so much depends. 

The mulberry planted upon light or meagre 
lands, as well as young trees newly set upon a 
good soil, require four dressings yearly. The first 
in February; the second in April ; the third after 
the gathering of the leaves, and the fourth in Au- 
gust. There is a freshness and a strength coinynu- 
7iicated to the tree and to its roots by this attentive 
tillage, and the benefit is so visible, that even an 
unpractised eye will at once distinguish the planta- 
tion of the industrious from the negligent pro- 
prietor. 

It is almost an unpardonable sin to sow or plant 
a piece of land covered with the mulberry of high 
growth ; but it would be an act still more inexcu- 
sable to sow with grain, or any other produce, an 
orclyard of these useful trees newly set. . Though 
the ground be not wholly covered, and but partial- 
ly shaded by these small trees, yet any grain, 
roots, or grass would exhaust the soil, retard the 
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activity of the sap, and obstruct the expansion of 
every part of the tree. Nemo duobus, is a maxim 
so true in agriculture, that every proprietor who 
has attempted to take at the same time two full 
crops from the same land, has unwisely exhausted 
the soil, and fmally diminished his income' By 
manuring well our fields, and requiring but one 
crop at a time, we shall make better harvests, and 
receive a better rent.* 

If the trees which we plant have not already 
been grafted, they may be budded in the month of 
August following their plantation, or grafted in the 
succeeding Spring. 

Every thing ihat is young requires continual 
cares. These attentions must extend to every ob- 



* The wliole of Ihis paragraph ought peculiarly to attract the 
notice of the fanners of our own countrj ; for it is of general 
HHBge with them to taku a crop of grain, of rools, or of grass 
from their ovehards. This custom, so inconsistent with sound 
reasotij added to their careless treatment of their trees, is the 
cause of that in ferli lily of which we hearlhemso often complain j 
and it ako rery materially rffecfsthe quality of the fruit. At 
Montreuil, a village of nearly twenty thousand inhabitants, all 
maintained by the cultivation of fruit for the supply of the 
fity of Paris, a proprietor will not allow even a plant of 
icttace to he grown nearTlruit trees. Every particle of the 
surface of the ground is there kept in a friable state to (be full 
extent of the roots of the tree ; a due proportion of maRore is 
e»ery year worked into the soil ; the art of trimming is there 
perfectly understood and as perfectly practised ; and there we 
merer hear the barbarous assertion that the apple tree bears well 
only once in two or three years. 
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ject of wliich we wish to promote the existence on 
the surface of the earth. Children, young animals, 
vegetables newly sown or planted, all need a daily 
and a vigilaot fosterage. It is then our interest to 
attend diligently to out young trees ; to visit them 
ofteninthefirstyear of their growth; to rub off the 
buds, or lop the shoots which put forth on the 
stem below the head of the tree; to preserve 
only four of the largest shoots, and the most pro- 
perly distributed to form the head. In the fol- 
lowing spring, at the time of the first rising of the 
sap, those four branches may be reduced to three, 
which will be sufficient to make a well formed 
head. When this is done, the knife must not for 
some tinie be, again applied to these young trees, 

finless it be to lop off ihe suckers that may arise 
letween or about those chosen branches. It would 
[owever, be requisite to cut off the dead wood 
^hich is sometimes found in the spring at the ends 
i the branches, and at the forks of the tree. If 
his should be neglected, the rot might afterwards 
^ain the trunk. 

In order to reap some profit every year from these 
young trees, the cultivator ought to cleanse them 
annually, by cutting off all the branches which 
have put forth and are badly disposed on the crowa 
of the tree, and by lopping the dry wood, and the 
suckers which arise perpendicularly from the body 
or from the branches, as well as the long and slim 
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shoots with buds small and far apart. Suckers arc 
also long, with buds slender and distant, but they 
are of quick and stout growth, and as straight as a 
pifk^tafT. They are called suckers because they 
draw the sap from the branch which nourishes 
them, and in a few years would cause it to perish. 
During the first four years, all these attentions are 
necessary, but after that space of time, they may 
be treated in the same manner, and be trimmed at 
the same intervials with the old trees. In our eighth 
chapter this important operation of trimming shall 
be discussed and explained so fully as to enable the 
man heretofore the most uninformed, to use or to 
direct hereafter the saw and the knife with some 
benefit to his trees. 



CHAPTER VII. 



OF 6RAFTIN6 AND OF BUDDING MULBERRY TREES. 

Grafting and budding produce in the mulberry 
an effect similar to that which they cause in fruit 
trees ; they improve the sap, and make it put 
forth a larger and a more nourishing leaf. When 
silk- worms are fed with the leaves of the graft- 
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I white mulberry, especially in the last stage of 
■eir existence as worms, that is, after the fourth 
liange of the skin, the silk which they yield is 
mer and more abundant. 

The different methods of split-graftiug, of tongue 
grafting, and of flute-grafting, are so well known, 
that we think it is not requisite to give here a par- 
ticular description of these operations. We shall 
merely remark that it is essential to adapt the bark 
of the scion, particularly at its upper extremity, to 
the bark of the stock, and to place the scion on 
the north or on the east side, in order that it 
should be less exposed to be withered and dried 
by the heat of the sun*. 

Budding may be performed with us, in Laugue- 
doc and Provence, in April, June, July, and Au- 
gust. That of April succeeds only when done 
within the first eight or ten days of the rising of 
the sap. But the last days of June, and the whole 
of July and August, are favourable times for the 
insertion of buds. We must here again urge the 
uecessary attention of closely uniting the upper 
part of the bark containing the bud, to the bark 
of the transversal incision of the stock, otherwbe 
]• the union will fail. Another important observation 
^Ki budding is, to be sure that the germ of the bud 
^^^here to the bark which is taken off. The bud 
IS defective if there remain upon the branch from 
which it is taken a small point or elevation, imrae- 
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diately above the place which the bud occupied ; 
or a cavity in the under side of the bark directly 
under the eye. These two facta correspouding, 
the bud must be rejected, and we must try another. 
Here also, as in the case of grafting, the buds 
ought to have a northern or an eastern exposure, 
in order that there should be less risk of desic- 
cation. 

When We bud the mulberry in April, in the lat- 
ter end of May, and in July, it is essential to take 
off a ring of bark from the budded branch, at about 
three inches above the place of insertion. By tbis 
process the inserted eye receives all the sap which 
rises, and puts forth a handsome branch in the same 
season ; which has given to this method the appel- 
lation of the shooting bud. 

In the month of August, on the contrary, we 
simply lop the ends of the branches of the stock, 
after having budded them, and leave them in that 
state till the following spring. By this manage- 
ment the graft receives as much nourishment as is 
necessary to incorporate it with the stock, but does 
not put forth in the same year ; therefore this man- 
ner is called the sleeping bud. In the ensuing 
spring, however, when the sap begins to be in ac- 
tivity, a ring of bark must likewise be taken off 
above the inoculation, and its effect will soon be 
seen by the swell of the eye, and by the vigour 
and speed of the shoot. If a ring bad been form- 
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of the late buddiug in August, 



;h a frail twig, which the win- 
ter's frosts would have destroyed. But the opera- 
tions of the spring, cif the latter part of May, and 
those of June and July, may be forwarded in that 
manner, l)ecatise the wood which they make has 
time to mature, and to acquire strength and com- 
pactness sufficient to resist the variations of an JQ- 
clement winter. 

There is always some risk in grafting and bud- 
ding mulberry trees, and complete success is ouly 
the result of very heedful attention. The mulber' 
ry and the fig, abounding in sap, are of so tender 
a nature, that a simple incision, or a slight bruise, 
often becomes a sort of ulcer, which spreads rapid- 
ly, and which, if neglected, requires years to heal. 
If a bud happen to fail, we are surprised to find in 
the ensuing year, a targe wound at the place of in- 
cision, which sometimes embraces half the circum- 
ference of the stock, and which, if disregarded, 
^would cause its death.* 

^m Another method of grafting, which we are now 
^Kibout to explain, is extremely advantageous, since 
^H>y a single graft we make two trees, and by one 
^■bperation the proprietor doubles the result of bis 
^^abour. Another strong inducement for practising 
it, is the simplicity and easiness of the operation. 

• The reader will find in my note at the close of the iieil chafi- 
a remedy as well as a preventive, for both these erik. 
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*ii I smxtftrds only with trees of two or three 

veal's jiii* 

\ iMHhomt and well nourished branch is taken 
itiiu fK' tH-st kind of white mulberry, as nearlj 
.> v^>jWi\ of the size of the young wilding 
♦ 1.1 1 ^e ;irt* al)OUt to graft. It is then reduced 
t* .?K> k'»^th of twelve or fourteen inches, and 
^^tiK\i 10 the depth of six inches at the foot of 
iK Mi^Nvvi ; and near enough to be easily united 
«wt^i>K'(. A cut is then made about two inches 
iss^» ***•'• «* sharp knife, to the centre of the 
^.afii*>;> an<l the j)iece is taken out; a correspon- 
,ikiif{ iUl of the same dimensions and depth is 
»4M*H* in ihr branch that is to serve as the graft; 
..K> o*»> rliannelsarc then joined together, so that 
:,V* Uuk of ilu? subject and that of the branch 
^ill rohi(*i(io at least on one of the sides, for the 
^^miio\i(Ui [)rtwren them must begin at the bark. 
Mhou \\\vy are thus adjusted, they must be secur- 
v\t ui ihvn position by the winding of yarn, or of 
ii,«n^t\v \\oo!lrn ban<iagcs about them the whole 
liMiyili ol \\\v ruts, which are then overlaid with 
III «iit( h olrhiy and row-dung, as in ordinary grafts. 
rii«« hnruior of this method says that the graft 
^l.O h«* Irl'i (It its u hole length, and the subject 
(fto ^iillrinl to HMuaiu in its natural state. But 
wo lliiuk lliiit tlio operation will more readily 
uivriril by ruttinjt oil' \hv summit of the graft, 
4\\\\ liMM iiM*^ oiiiv two 01 tlxTvc good cycs above the 
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e. We are also of the opinion, that the 

llus would sooner and more surely form, if a 

ring of bark about half an inch wide were taken 

■om the subject three or four inches above the 

int of junction. 

When the operation is finished, the wild stock 
ust be abundantly watered, and the waterings 
must be repeated from time to time during a 
month or six weeks, in order that the moisture of 
the earth should furnish nourishment to the branch 
till it be incorporated with the stock. At the ex- 
piration of six weeks, the bandage may be taken 
off, and the head of the wild stock must be lopped 
ibove the graft, in order that the planted branch 
,ay receive all the sap. But the lower part of 
le brancii must remain in the ground til! the 
owing year ; and, as by its union with the wild 
Lock it draws from thence its nourishment, it will 
not fail to take root. In the ensuing spripg it 
must be cut off below the graft, and it then forms 
another mulberry tree, which may be taken up and 
placed at will. 

This grafting operation is generally done in the 
spring, at the time when split-grafting is performed, 
rtfaat is, when the sap begins to be well in motion, 
and before the budsdevelope. If one had mulber- 
ry trees of two or three years old, that were in 
boxes or in pots, one might graft them in this way 
the midst of winter, by observing to keep 
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them in a place sufficiently temperate to maintaiu 
the circulation of the sap. 

It would be well to cast a shovel-full of con- 
sumed manure at the^ foot of each wild stock that 
we graft in this manner ; for the more nourishnient 
the earth yields, the more certain the success, 
especially with regard to the branch that serves as 
a graft, which will more readily put forth roots in 
a manured aod fertile soil than in arid, meagre 
land. 

This method of propagation has several advan^ 
tages which do not belong to any other. 1st. It 
may be practised throughout almost all the seasons 
of the year. 2d. One may graft branches large 
enough to make trees that will very soon become 
productive. 3d. The proprietor doubles his planta- 
tion by producing two trees at one operation. 

We admit that this manner of grafting has one 
inconveniency : it is that the branch which takes 
root is apt to degenerate, and to become a sort of 
wild stock. What confirms us in this opinion is, 
that in planting a fruit tree, if it should be set 
deep enough to cause it to put forth roots above 
the graft, it degenerates, and yields a more indif- 
ferent kind of fruit. There is, however, a remedy 
to this evil in the mulberry, as well as in all other 
fruit trees. In order to restore to them the quali- 
ty of grafted trees, it is sufficient to make with the 
grafting knife a circular incision through the bark 
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of the trunk, a. little above the soil. This must he 
done in the spring seasou, when the strong flow of 
the sap will soon unite the lips of the incision, and 
form a callus, which will produce the effect of the 
graft, because the sap, in its ascent to the branches, 
must pass through this tumour, and there improves 
and acquires the qualities which it has in grafted 
trees. Moreover, if it should be thought that there 
be some risk in cutting off all the tubes of circu- 
lation at once, although our experience has oot 
proved that there is any, the operation may be 
executed in two different times. The first inci- 
sion, then, may be made to embrace one half the 
circumference of the trunk, in order that the circu- 
lation may continue through the undivided tubes 
■ of the other half; and at the conclusion of three 
Ber four weeks, when it shall be perceived that the 
B^allus is formed, the second incision must be made 
Via the remaining half, taking care to unite it, by 
Bihe two extremities, to the first, so that no tube 
Bin the whole circumference shall be without its 
Bcallus. 

The attentions which grafts of all kinds after- 
wards require for the preservation of their shoots, 
are nothing more than an amusement. They must 
he visited fifteen or twenty days after the opera- 
tion, for the purpose of lopping the wild twigs that 
Lmay have put forth about the scion. The whole 
K(f them, however, must be retrenched only when 
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these shoots and that of the graft are too fee^ 
if the latter should be vigourous, it would 
to leave three or foui' sprigs of the former. These 
sprigs would divert a part of the sap, which some- 
times flows with an abundance injurious to the 
graft. This precaution is more necessary whea 
the plantation is exposed to strong winds ; for 
these sprigs may be converted into props for the 
better security of a graft of quick growth.* Un- 
der this protection, a scion may be suffered to 
lengthen out its shoots without the necessity of 
topping them, In order to prevent accidents, when 
they exceed a foot in length. 

Jn addition to these little but most essential 
f cares, whenever it should happen to rain after the 
grafts shall have begun to grow ; it would be advi- 
sable to look to them during the first intervals of 
rain. It is the favourable nioment to seek for 
snails and slugs, which are so apt to ravage the 
shoots of young mulberries. These destructive 



• This advice ought to be practised with much caution. Some 
years ago, I liad a pear graft which had put forth with great 
vigour ; and 1 left about it two or three long twigs for the pur- 
pose of diverting part of the 3ap as well as for its protection. A 
high wind pressed these twigs with so much violence against the 
graft as to cause its rupture at the point of junction. When, 
therefore, it should be requisite to leave any twigs for the above 
purpose, it would be advisable to top them, in order to obyiate 
the danger by presenting a smaller surface to the action of vio- 
lent winds. 
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f ^ aBimals take the field in damp weather, and direct 
t their course to the tender grafts, whose buds they 
' : browse to the heart, and totally destroy. 



CHAPTER VMI. 



' OF PRUNING THE MULBERRT TREE. 

As we have already, in treating of the manage- 
ment of the young mulberry, spoken of the use 
that is to be made of the pruning knife with re- 
gard to them ; we will in this place only add, that 
these young plants exact annual care, but always 
relative to the quality of the soil, to the space which 
they occupy, to the species, w^hether dwarf or lofty 
stem, to their age, to the quickness or to the slo\y- 
ness of their growth. An attentive proprietor will 
soon discern the imperfections in the form and in 
the growth of his trees, and will have the laudable 
ambition of giving them that shape and that vi- 
gour, which mainly constitute the beauty and the 
product of his plantation. 

In some districts, mulberry trees are trimmed 
every three years ; in others, every two years, but 
in very few, yearly. It is usually done in the 
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first days of August, after the gathering of the 
leaves. Pruning in the spring has, however, ulti- 
mately one advantage; it forces the tree to put 
forth a greater number of new shoots, which yield 
a large crop of leaves in the following year. But 
we advise the annual pruning of the high stem 
mulberry immediately after it is stripped of its 
leaves, as it is practised on the borders of the Gor- 
don, in the diocess of Uzes. We know at St 
Chaptes, in that district, a considerable landholder, 
who possessed the most beautiful mulberry trees 
of the province of Languedoc, who, besides giving 
to his trees every other attention which they re- 
quired, had them pruned without delay after gath- 
ering the leaves. His trees yielded him an ave-» 
rage income of fifteen to twenty livres a year dkch ; 
because by this well regulated pruning, by a pro- 
per application of manure, and by seasonable til- 
lage, he forced them to thrust out a quantity of 
new shoots, which, in the following year, wer^ 
loaded with well-nourished and heavy leaves, that 
he sold at six livres the quintal. We cannot give 
a stronger evidence of the good effects of proper 
management in the cultivation of this useful tree. 
All fruit-trees require more or less pruning, for 
the promotion both of their extrinsic beauty, and 
of the owner's profit. But there is another rea- 
son for applying it to the mulberry, and that is, on 
account of the ravages caused in stripping off* the 
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af; in which operation the most skilful gatherers 
?1II sometimes twist or break the hranches, and la- 
cerate the bark. If an early remedy be not applied 
to these injuries, the trees become bristled with 
snags, that disfigure it, and obstruct the gatherers, 
when in the succeeding years there is a demand 
for the leaves. Besides, if neglected at this criti- 
cal time, the mulberry tree lines itself with crook- 
ed branches of slender growth, that produce small 
leaves, and divert the sap from the flourishing bran- 
ches which bear the richest foliage ; and moreover, 
render the task of plucking longer and more difficult. 
The pruning knife must take off not only the dry 
and the withered twigs, but also every thing that 
relates to an excrescence. Under this head we 
comprise the twisted, the slender, and most of the 
short shoots which grow along the targe branches, 
but more especially those so well known by the 
name of suckers. We must also amputate those 
well favoured branches which crowd too closely 
upon the neighbouring ones ; and above all, those 
that interfere, and by their friction, cause wounds 
which become gangrenous by the admission of 
moisture, and certainly terminate in the death of 
the branches, if not of the tree. 

If we have a little expeiiencc in the cultivation 
of trees, we do not fear the free exercise of the saw 
and the knife, in taking off wood from those that 
have been a long time neglected. Most projirie- 
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tors, restrained by thetr fears, or influcncedV 
their negligence, do not half remedy the evi 
a mulberry tree that has lieen sufiored to over-bur- 
den itself, and which has been amply discharged 
and thinned out in the spring of the year, will sup- 
ply itself with new wood before the close of the 
growing season, and will give a good income in 
the following one. 

In pruning, we ought always to cut close tn the 
branches ; to make smooth work, leaving no 
stumps to prevent the new bark from closing the 
wound. The small branches which form the com- 
pass of the head of the tree, and which have gene- 
rally the defect of beiiig too slender for their 
length, ought to be shortened at their extremities; 
and in taking off boughs that are crowded, wc 
must cut close to the angle of the fork, always 
lopping the oldest wood, whenever it can be done 
with due regard to the form of the tree. 

In order to restore those mulberry trees that may 
be weakened by repeated annual gatherings of 
their leaves, we allow them one season of repose, 
without stripping a leaf; but manuring them plen- 
tifully, and giving them, in the course of the year, 
two or three shallow tillages with a plough ; and 
where that cannot be used without injury to the 
roots, the hoe must be employed, and Is always in- 
dispensable about the trunk- By this manage- 
ment the tree retrieves its vigour, and afterwards 
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sroduces abundant crops. Uathriving, and even 
Bery old trees, largely compensate the proprietor 
br the pHins that he takes to renovate them. 

Like ail fruit trees, the mulberry that is stunted 
liy the neglect of pruning and tillage, or that is 
pxhausted by years of produce, may be headed 
down, and by this operation carefully conducted, 
be made to bear a new top, often equalling, in 
vigour and beauty, that of any one of our IJnest 
trees, and for many succeeding years contributing 
a full share of income. In this operation likewise, 
the cuts must be pared smooth, and be made to 
form a considerable angle with the horizon, in 

MiKder that the water of rains and dews may run 

fcff freely/ 

^^ * In this chapter on pruning, the Author of the origiaal work 
or which this publication is an abridgiueut, very properly recom- 
meniis cutting close to the fork and paring smooth the surface of 
but he leaves the wound exposed lo the drying heat of 
which causes small crevices in the wood, in all cases of 
utation of large limbs. The moisiiu-e arising from r&ins 
dew9, penetrate:) these crcvicps and produces gangrroc, 
■e a new bark can cover so large a space. Mr. Forsyth had 
then invented his mastich, which operated like enchnntment 
filling hispurse, but had no such magical power, as he pretend- 
ed, in the care of IrecB. In the springs iif 1800 and 1901, 1 made 
thorough trials of his composition, Ibllowing in every particular 
the directions which ha gives. But in every instance the es- 
perimcnt failed to exhibit the result which I was led to expect. 
For on removing the application in the following years, the 
wood which it covered was found lo be discoloured and unsound 
considerable depth, and the new bark had made but little 
i|^css over the surface of the wound. When used likewise in 
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CHAPTER IX. 

v^' TNK U1S1SA8ES WHICH LAY WASTE OUR MCLBEftRT 

PLANTATIONS. 

(^\erv s|HH'ies of tree is liable to some pecoliar 
UkiU^^v ; und when the interest of the proprietor is 

1^ MK^lHition of grafting, it was found by me, and by sereral of 
^Y MviyKboun, very little, if in any thing, superior to the moil 
M4^\ivMioo of cow-dung and clay, and much more filthy eTeit 
IMh Ihat* They were both sufficiently ineffectual to induce the 
\\\a\ of tiomething else. Accordingly in the spring of 180S, f 
H^l k^veral grafts to which I applied the shavings of beeswax 
^|^\^^)^ I warmed, in order to make them adhere to the wood. 
}jkS(\ tKe wax was not adhesive enough to resist the effects of air, 
ly^^ ^ud moisture, and at the end of five or six weeks, I was 
^i^vd to renew the application. Nevertheless, the scions took 
tMfi^UM»Uy and put forth with great vigour. At the d&e c^ the 
i^MMiu I perceived that the wood was not discoloured, and that 
\\\^ hiriimtion of the new bark was greater than I had ever before 
wv^v^W in the same space of time. These important results made 
%\%^ imdf avour to find something to mix with the wax, which 
wiUumt destroying its beneficial effects, would cause it to hold 
M4(ir« Armly to the wood. Accordingly, in the autumn of the 
MIM(^ yi^&V) I dissolved a pound of bees-wax and a pound of soft 
lMr|i(tntin(> together. The mixture was well stirred, and then 
IMMiritd into A basin, to cool ; the bottom and sides of the vessel 
iNiiiiK flrit abundantly greased in order that the cake might be 
•iimily tiikf n out. The next day I removed the bces-vrax from 
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■wakened by the value of the object, he apnlies 
ihe means of cure already known, or has reconse 



le grafts, and by means of a chafing-dish of coals and a knife, tbg^ 

nent was spread in its place, about the thickness of window 

ss, and carrfuU]' pressed so as to leave no passage to moisture 

air. Several tines in the course of the succeeding winter 1 

'examined those graAs and found the mastich unbroken and 

adhering closely to the wood. No accident occurred to them, 

and in the following season the. new hark completely covered the 

head of the stock. 

I afterwards made an alteration in the relative proportion ol' 
the two ingredients, by using two parts of soft turpentine and one 
part of bees-wax, and I have found it, in every respect, as efiec- 
tual as the first method, and there is a saving of nearly one third 
in the cost. 

At the beginning of May, 1S06, I had two branches of a pear 
e sawed olf close to the trunk ; the cuts were pared smooth, 
fod formed an even surface with the body of the tree. The cuts 
e of them four inches and a half, the other four incbes in 
iameter. The largest of the two I covered with the cement, 
nc tenth of an inch in thickness, and the smallest 1 left to 
^lure. Both of (hem being cuts perpendicular to the hori/on, 
a line with the bark of the tree, and shaved perfectly 
looth, there could be no lodgment of moisture upon their aur> 
iB'^at state they were left three years, but before the 
bpiration of the third growing season, the wound which had beeo 
^vered with the mastich was entirely dostd by new bark, and a 

II of cement, gradually pushed out of its place by the advance 
of that new growth, then hnng by a small thread of the cement 
;^aingt the body of the tree. It will now be a matter of gratifi- 
cation, if not of instruction to the reader, to examine with me 
the condition of the wound left for nature to heal. It will be ro- 
collei'ted that this cut was half an inch in the diameter smaller 
Ibaji the other, and I iimst now add, that its distance from the 

a south-west exposure, and with- 
lier, which was on the south-east 
it one half of the diameter of this 



I found a 
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to some remedy of his own, which he thinks the 
nature of the case requires. 

' naked wound covered with new bark, and the i^ood of the re- 
maining part discoloured, and of a blackish hue. . On applying 
the chisel, it proved unsound, and the rot extended so far beyond 
the uncovered wood, that I was obliged, in order to take off all 
that was decayed, to cut away the new bark to its full extent on 
the sides, and more than an inch beyond it on the lower part of 
the wound« Besides, the gangrene had penetrated more than 
two inches into the trunk of the tree. However, 1 cleansed 
thoroughly the cavity, and left not a particle that was decayed. 
I pared, or rather cut, as smoothly as I could, this ugly bole, and 
then covered it a quarter of an inch thick with the- cement. But 
I bad the satisfaction of seeing this deep and widely spread 
wound gradually diminish in size, and afterward beautifully ci- 
catrize at the end of four years. 

In many cases where I have recommended the use of this 
mastich, and in several of my own, I have inspected the wood a y 
yearj^bd in some instances two years, after the application of 
thiis valuable cement, and I have never found it discoloured or 
unsound. In grafting, there is, as I believe, no application that 
promotes so quick and so thrifty a shoot from the scion as a coat 
of this mixture ; because I know of none that so cfiTectually ex- 
cludes air and moisture, and that is, at the same time, so congeni- 
al to vegetation. Under its protection, the sap is neither evapora- 
ted by the air, or its vegetative power destroyed by dilution with 
water, but it carries oA its unseen, mysterious operations without 
interruption from these external causes. 

This cement may be applied, with equal effect, to cover the 
incisions made in budding trees, which often on the fkilure of a 
bud occasion a dangerous rot. Likewise in cases of bruises, the 
bruised bark and wood must be cut out and the cavity must be 
forthwith covered with the cement. It may happen in very thin 
applications of this composition, that the contraction, by extreme 
cold in winter, will cause it to crack, or that in summer, a bight 
temperature of the atmosphere, with a hot sun, will occasion it 
to melt, and lay bare some spots on the surface ; in both cases. 
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Our mulberries in Languedoc and Provence are 
subject to three peculiar diseases, two of which 
are more generally prevalent : One of them seizes 
the trunk, and the other the roots of the tree. 
The third, which is a malady of the branches, is 
not so common, but is readily discovered by the 
blackish colour of the bark. On close inspection 
thousands of little insects, resembling those that 
are found about orange trees, are discovered in the 
channels of the bark from which they drain the sap. 
These destnictive insects, if unmolested, often 
raise the bark entirely around the branch, and 
sometimes penetrate to the foot of the fork. The 
evil is fortunately not without its cure, and the 
temedy is always at hand. That part of the brsoich 
' which is severely attacked by this vermin rabst 
be cut off, and the residue must be thoroughly 
cleansed with an instrument of iron or of wood. 
The same process must sometimes be repeated in 

the spreading of a little fresh cement with a heated knife, will 
mend the injuries. I cannot close this long note without; expres- 
sing my belief that the superior efficacy of this composition, an^ 
the neatness of its application, will ultimately recommend it to 
the use of all cultivators of trees. The facts which have been 
here stated may not be sufficient to bring it into immediate adop- 
tion. But let its properties be put to the test by the horticultural 
and agricultural societies of England and of the United States, 
th|ii, under their patronage, its benefits would soon be extensive* 
ly felt 
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She niccoediog year, which gcnenlly relieves J0i- 
fhm their depredations.* 

As to the iiraiady thai attacks the trunk of ike 
milJlwrry tree, it is easily perceived, and oiir hns* 
kiModtDcu in Prarencc and Luuguedoc arc alanaad' 
' at its proi,TCss and its destructive eflects. It 19 a' 
sort of ulcer wliicli breaks forth almost always in 
thii middle of the trunk ; rarely on the north side; 
still more oncommonly ori the east, but usually on 
ihp siMith or the west sides. When the moistute 
Howiiig from this ulcer increases sufficiently to 
rwifh, find actually attains the roots, the mulberry 
Irwo iMwn [lerishes. We attribute this malady 
pnrtly to the selling of plants that are more than 
fom yiiiivi old ; for the stem becomes hard andt 
dry '\a proportion to its age, and taken from itti 

" TUi Irwaol may be peculiar to the sontbern parts of Francea 
i)f It tiiBj bn Ken«rail(!(l. ta many insects appropriate toparticols 
■pmiiM of Irri-* iin^oubleilly are, in the decomposition of parts rf 
Ihi' ti-"" ;*nil fhnnthe very nature of its rormalion, it iDstinctiTe- 
1^ itickalbr Wirt of food that best asBimilates with ita tempetoC 
bmlj. III! (his aiitmay, I have never seen or heard of a vermin 
. of Mill kind in Iho Stale of Rhode-Island, though it may here- 
•ni>r •liiiw Hirlf, it the mulberry tree should ever he extensiTelf 
riiKlvatxiI hi're, Moreavet, the remedy which my intelligent 
milltnr rneommi'ndH, i* not the only one, nor perhaps the b^. 
All liiwr'li hate a horribln aversion to the pungent alkali contsto^ 
■il 111 Mini, 'I'o lonie of them it is fatal, and they trill all eseme 
ft>iiiii II H' I liny can. trt, then, tome pulverized soot be scatteifat 
III lliHi'liHiinaliiinhn hark attacked by this or any other Temii, ** 
mill llm ili>w« or Ihn rainn will soon fill these channels 
jdtil Hikali, and uauie flight or death. 
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tative soil at a more adv: 



lagc, 



i more affected 



by drought aiid heat, and thus losing part of its 
original moisture, receives the seeds of future 
disease. We think that the evil mixy be obviated 
in some measure by procuring plants under fouc 
years old ; by the selection of a good soil ; by 
the pouring of water plentifully into the holes 
when they are set; by waterings at proper inter- 
vals, especially in the first year of the plantation ; 
by giving always sufilicieot space, and by guarding 
them from Jhe heat of the sun with an envelope 
of reeds, or of leaves or hushes about the trunk. 
. These attentions are of vital consequence ; for a 
pulberry plantation contributes largely to the 
«mforts of the proprietor, and when well mana- 
;ed, becomes to him a source of wealth. He will 
[Qfl feel the all important difference between a 
ealthy and vigorous tree producing abundantly. 
End one that is sickly and yielding a poor crop.* 



.* The Imnks of olher trees besides the molbeny, &re soinctimes 
attacked bj ulceroos appearances. 1 hare »TaluabIe cherry tree, 
upon the stem gf which, some years agi>, there broke Torth an or- 
ifice, somewhat of the bind descrihtd in the above paragranb. ' 
^■Wben I foand that its ravages were fast spreading Iroin the cen- 
^Hk, I applied the knife, and took out a circular piece o( the bailc, 
^^Bfiiciently distant from the diseased part, and clean to the wood, 
^^micti 1 scraped nhere I found it necessary. A coat of the bees- 
^^^kx and turpentine ivas immediately sprc&dovcrlhe incision, cx- 
^^■bding it a little beyond the edge of the wound, and in two 
)' lowing seasons the cut was baodsomety closed, and has remained 
sound ever since. 
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The malady which attacks the roots of the mul' 
berry, is the most dangerous of the three. We at 
first only suspect its existence, for, without laying 
bare the roots, we cannot see it. We ascertain it 
pretty well, however, when, at the first shoot of 
the spring, the leaves show themselves of a pale 
green, afterwards turn yellow an(f gradually dry 
up and fall off. One may then rest assured that the 
branch which nourished them is deprived of vege- 
tation, and is in fact dead. This partial mortality, 
if neglected, will spread to the neighbouring bran- 
ches, and will terminate in the death of the tree. 
The experiments that we have made induce us to 
recommend confidently a mean of cure in this com- 
plaint, which becomes hopeless if too long neglect-,, 
ed. In order, then, to arrest the further progress 
of this mcMrbid affection, we bave opened the 
ground, and laid bare the roots perpendicularly to r 
the yellow leaves, or the dead branches. We 
have found these roots of a deep yellow colour, 
and sometimes black and full of moisture, and 
often having the smell and the taste of the mush- 
room. The dark colour of the roots is distant 
from the trunk of the tree in proportion to the 
gravity of the distemper. Without delay, the 
roots which correspond perpendicularly to the 
;;£. affected branches must be cut orf close to the 
trunk, and if there should be any unnatural dark- 
ness of colour in the neighbouring roots, they 
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must also be amputated in the same manner. By 
this simple treatment the tree revives, and yi^elds, 
the same year or the following one, its usual 
quantity of leaves. The proprietors, in these 
two southern provinces of France, have suffered 
severely by the ravages of this disease ; and we 
trust that they will in future find relief in most 
cases, by adopting the means which we ourselves 
have practised with great success.* 

* There is now, whilst I am writing this note, a disease raging 
among our peatt trees, similar in its external appearance to that 
described in my author's last paragraph on the mulberry. It 
commenced here on this island the- last year, by the withering of 
a few branches in a number of trees of that species. The fruit 
which hung upon these branches shrivelled, and ultimately drop- 
.ped off, the leaves having taken rather sooner the dark colour of 
death. The trees which were first attacked have many of Hiem 
perished ; and the malady, in the season which we have just pas- 
sed, has spread with an alarming rapidity. The only remedy yet 
adopted is the amputation of the diseased limbs ; and it remains 
now to be ascertained, whether that n^asure will cure the evil^ 
But if, as in the case related of the mulberry tree, the seat of- the 
distemper exist in the roots, it will be requisite to lay them bare, 
and to apply the knife to those that are infected. 
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BOOK THE SECOND. 



OF THS 

RAISING OP SILK WORMS, 

OF THE COCOONS, 

AND OF THS 
MANNER OF WINDING THEM OFF. 



We come now to the main object of this Treatise, the profita- 
ble business of raising silk-worms. As this is generallj with as 
one of the sources of industry of a class of people which more 
particularly needs instruction on this subject) we have thought 
that it would be useful to present to that class a summary of that 
progressive course of management which would best secure the 
success of its labours ; but rejecting from our inquiry all those 
minute details which would only serve to gratify the curiosity of 
the naturalist. 

If we have, in the preceding Book^ extended our reflections up- 
on the properties of the different kinds of mulberry, and upon 
the minute cares required in their cultivation, we had in view 
the interests of the proprietors, the greatest number of whom are 
enlightened men, not only capable of understanding, but of im^ 
proving our imperfect suggestions. We will, then, now eidea*- 
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Toor to fulfil the final purpose of this work, by giving, in a plaia 
and concise manner, to those who undertake to raise the silk- 
worm, sure and easy rules for obtaining a successful result. 



I. 



OF THE CHOICE OF A PLAtUE, AND THE ARRANGEMENTS FOR 
A COCOONRIE, AND OBSERYATIOI«^'S UPON THOSE THAT 



ARE ALREADY CONSTRUCTED. 



The building prepared for the reception ef silk- 
worms ought to be in proportion to the quantity 
of seed which we wish to have hatched, and that 
must always be subordinate to the measure of 
mulberry leaves that one may obtain. The di- 
mensions of the building ought consequently to be 

regulated according to the present means and the 

* 

future views of the proprietor. The fabrick 
should be erected upon a dry soil, at a distance 
from all bad exhalations ; and when built of brick 
or of stone, it would be most suitable to hare it 
arched. All the openings, the windows and the 
doors, must be made on the north and on the east 
isides. Apertures on the south and on the west, 
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: destructive to silk-worms, especially in very 
Warm climates.* 

The houses of some poor people who raise silk- 
worms, are not generally arranged according to 
the above rules, and the apertures of their rooms 
are frequently on the wrong sides. But their 
kitchens, in which they usually raise their silk- 
worms, are so warm, and the windows are so well 
closed, that the worms thrive exceedingly well 
till their 6fth age, or the last change of the skin, 
■when theVilose great numbers of them by too 

^uch h {m and by the neglect of a change of air. 
An arched building, when we wish to operate 
on a large scale, has many advantages. The 
leaves collected for the worms are deposited under 
the arches on the ground floor, and the rooms for 
the silk-worms are formed above them. Four 
openings about a foot square are made through the 
arches, for the purpose of renewing the air, and of 



Hkricl 



Experience alone can inforin us whether this observation be 
tricUy B.pplicable here. Dampness and rain generally attend 
'esterly winds in France ; whereas, in all our Atlantic States at 
it is the easterly wind that is productive of rain. This dif- 
fereuce is the result of the inverse position of the ocean to the 
two countries. Now, whether the fatal consequences arising from 
the exposure of these worms to the western air in France be the 
effect of moUtare, I cannot positively say, since my author is si- 
lent respecting this point. But I think that there is good ground 
lor presuming that the caution is given by him for that reason ; 
because he, in various parts of his work, warns us against the 
dangers of wet, or even of damp leaves. 
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*i^vjLriiii off the litter. The corners of the roon 
•-V- i •ir.n^riated for the construction of four fire 
ftyfewv** in whicli. fires are made when necessary to 
tt?a;.:^ti" the hoaV at a proper degree. When the 
^<:a^^i>h:uent exceeds the length of twentj-fi?c 
oc six foot, we commonly raise two other chimnies 
wiiJ^vav in the walls of the two longest sides of 
ith' room^ in order to keep up a due temperature 
i^iUnnit the risk of making large fires.* For 
tho ^1^^ ^^ economy, the arch, upon which 
chis building is raised, may be of sn. ^1 elevation. 
Six and a half feet above the soil ' sufSce, 
but the height of twelve feet at least must be 
given to the story above, and it must likewise 
|)e perfectly secured against all animals and insects. 
The ranges of shelves for the reception of the 
ivorms are usually made six feet long an4 three 
feet wide, with a distance of three feet from each 
of the two upper ranks to the one immediately 
below. A passage of three feet and a half be- 
tween the ranges will be necessary for those who 
have the care of the worms, and will serve for 
the renewal of the air. A breadth of twenty- 
seven to twenty-eight feet, will admit of four 

* A stove would unquestionably answer the purpose better than 
aU these chimnies, because the pipes plight be so conducted as to 
diffuse every where an equal warmth ; and we should thus avoid 
the hazard, inseparable from fire places, of throwing too great a 
mass of heat into particular parts of the room. 
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ranges of shelves, of which the two wall ranges, 
placed two feet from the walls, iiL order to facili- 
tate the circulation of air, may ht continued close 
to the ends of tJie room, but the intervening ran- 
ges must terminate within three feet of the wall. 
Bj this distribution a building of thirty-six by 
twenty -eight feet, will accommodate one hundred 
and thirty thousand of silk-worms. We will how- 
ever here observe, that it is best to delay the 
conveyance of the silk-worms to this spacious 
habitation till after the third change of the skin, 
taking first the precaution of making fires to 
expel the moisture and warm the air. Before 
this epoch, they must be confined to a smaller, 
warmer and less airy space. A room about eight 
feet square, and seven or eight feet from the floor 
to the ceiling, ought to be appropriated to the 
hatching of the eggs, and to the care of the 
. worms in their three first ages, as we shall more 
particularly describe in the third chapter. Such 
a lodging is very propitious for them at that time, 
provided that they be kept warm, well nourished, 
thinly scattered, and guarded from too much light. 
We have now terminated the construction and the 
internal arrangements of the large room. As to 
those who have not the means of erecting any 
thing upon this plan, and undertake this business 
in a small way, we shall merely recommend as a 
general rule, even if they have no window to the 
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east or to the not th, to keep the others scrupulous « 
]y closed, covering them with a curtain till the 
worms attain theUburth change of the skin. 



CHAPTER IL 



OF THE CHOICE OF THE SEED. 



*That which we call the best Spanish seedf 
ought to be of an ash-coloured grey, with a 
slight tinge of purple. It produces cocoons of a 
pale flesh-colour, which the silk merchants prefer 
because it is of a stronger and more glossy mread. 

* At the commencement of this chapter, my author has inserted 
aline on the origin of the silk-worm in Europe. But whether it 
was first hrought to the Peloponnesus after the conquest of the 
Persian empire by Alexander, and from thence conveyed to Sici- 
ly and to Spain ; or its eggs carried from China, India, or Persia, 
in a hollow cane, to Constantinople, by two monks, are things of 
minor importance to us than the science of every thing necessary 
to its successful introduction here. In our present state of neg- 
lect and ignorance of this inte^sting suhject, the product of that 
valuable little worm cost us, the last year, more than ten millions. 
By learning and practising the instructions containedpin this 
Treatise, we shall free our country from this enormous tribute to 
the industry of foreign nations ; and then these accumulating 
millions will remain at home, to increase our means of internal 
improvements, as well as our own domestic comforts. 
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good, it crackles when crushed under the nail, 



and sheds 



elutim 



s and t 



t liqui 



but 



tiiious and tiansparent 
if it is bad, ii diffuses a fluid as/ liquid as water. 
Moreover, when the grain is adHled, its colour is 
a. dirty white ; and when its quality is somewhat 
impaired, it exliibits a deep brown colour. The 
first is consequently sterile, and the other produces 
sickly worms, which generally die at the fourth 
change of the skin. 

We recommend the choice of small and bright 
lopd, of a grey colour more or less dark, according 
■~ the colour of the cloth from wliich it was de- 
iched. Besides, it is advisable to renew the 
seed every three or four years ; and for that pur- 
pose, the cocoons, in case we wish to produce our 
own seed, otherwise the seed itself should bo 
ocured at a reasonable distance from our estab- 
ishment, not less than three or four leagues.* 
Furthermore, our experience has taught us, that 
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Many of the peasantry, and of the email tenants in the south- 
departinents ol' France, to avoid the trouble of produdng, 
id the careB of preserving, their own seed, preier every year to 
hasc the little portion which Ihey may tvant. But although 
this object of their industry be limited by their ability of pursu- 
ing it, yet they generally derive from this source the means of 
paying Iheir taies, and of increasing their domestic enjoyment*. 
fShe observations to which this note refers, appear to have been 
'ritten principally for the instruction of that interesting class of 
; but they may also be useful lo those who produce their 
seed ; and especially to all those who, for the improi-ement 
the brcei), find it necessary to procure \t from another district. 
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those who operate on a plain, succeed best when 
they make theii^ exchange, or purchase in a billy 
country; and those who are established among 
hills when they obtain their seed from the plain. 
This rule is certainly applicable to most vegetable 
productions ; and we warrant its e£Scacy in melio- 
rating the race of animals. Those who have large 
establishments in Province and the lower Langue- 
doc, and who wish to secure the greatest advanta- 
ges resulting from a change of seed, should procure 
it from the upper Languedoc, or from Daupbins^^ 
and even from the environs of Grenoble itself.^ 



CHAPTER III. 



OF THE HATCHING OF THE SEED OF THE SILK-WORM. 

In order that the following precepts may be' 
rendered more interesting to the reader, we must 
here premise that an ounce of seed, when well 
chosen, produces forty thousand of worms, which 
will consume, in the course of their existence, nine 
hundred pounds of leaves, each worm eating its 
own weight of leaf every day. Two thousand 
five hundred worms yield one pound of silk* 
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Thus we may pretty nearly estimate our en- 
terprise. ^ 

We will now proceed to the present object of 
our inquiry. After having chosen the silk-worm 
seed with the mnst scrupulous attention, and limi- 
ted the quiimity according to the mulberry trees 
which we possess, or the leaves in our neighbour- 
hood that we can command, we may proceed, soon 
after the first appearance of verdure on the mul- 
berry, to the operation of hatching the seed. 
There are two methods of doing it ; one we shall 
call spontaneous ; the other is artificial. 

The spontaneous hatching is managed in the 
following manner : The seed is spread upon white 
paper, placed on a clean table, separating each 
ounce of seed, and leaving a space of six or eight 
inches all around each parcel, for the reception of 
small leaves of the mulberry, which the silk-worm 
eagerly attains as soon as it is hatched. This ta- 
ble, of a size proportioned to the quantity of seed 
that we intend to spread upon it, ought to be placed 
in a room seven or eight feet square, and seven or 
eight in height, closely wainscotted or plastered on 
all sides, having a glazed window ou the east side, 
with a fire-place, (or still better, a stove,) for the 
inalntenance of a proper temperature. Three tiers 
of shelves, two feet long and eighteen inches wide, 
distance of two feet between the lower and 
ddle, and between the middle and upper 
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tiers/ must be established along the extent of two 
of the side walls. A fire must be made in this 
little room early in the morning, at noon, and at 
ten in the evening, for three days before the seed 
be placed in it, in order that the air and the walls 
should be made dry and warm. The temperature 
of the air, during the first twenty-four hours after 
spreading the seed, must be maintained at 77^ to 

78^ of Farhenheit ; and in each succeeding day 

• 

the heat must be increased two degrees, till it shall 
arrive, on the seventh day, at ninety-two or three 
degrees, when the worms will probably begin to 
make their appearance. Exposed to this gradua- 
ted heat, the shell of the seed, on the sixth day, 
appears much whiter. It is then that we mast be 
unremitting in our cares ; turning the seed every 
four or five hours, and preserving an equal tempera- 
ture. Those which put forth before the seventh, 
or after the tenth day, are delicate and sickly. 
The heat, therefore, ought to be graduated with 
due reference to the climate of the region where 
the worms are bred ; and in countries where the 
heats begin early, great attention and much expe* 
rience are necessary to prevent an untimely ex- 
clusion. 

in the manner above detailed, we ourselves 
have succeeded in hatching ounces of seed with 
very few failures. A fortunate breed "of silk- 
worms, produced in this or in the artificial way, 
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lends as much upon a well regulated progres- 
Kve heat, as upon a season favourable to its birth 
and after-exislence. The harvest of cocoons is 
also dependant upon well managed hatchings. 
Silk-worms judiciously produced, give less trouble 
and more profit. Let us then always examine 
the complexion of the seed ; ascertain that it has 
wintered in a temperate place ; that it has not 
been heaped together a long time without being 
shook, and that it has been guarded from the heats 
which sometimes occur at the close of the winter 
and in the beginning of spring. The seed ought 
not to be spread for hatching till the season for 
frosts be passed, and however forward the leaf, the 
exclusion of the worms must not be pressed by 
increasing the heat, which ought in no case to be 
raised higher than ninety three or four degrees,* 

•Though my iatelUgent readers were Icil, early in this chap- 
ter, to expect as clear and as minute an account of the arlificial 
method of hatching as of the other, yet, with all the regret of 
disappointing them, I have concluded to suppress it. Thelrouhle 
attending that process, the strangeness of the management, a 
sort of incubation, (for one charged with the production of the 
brood keeps his bed sis or seven days ;) in fine, the detail of all 
the circnmstances would here be useless, for no one among us 
would undertake such a task. The French, with an uncommon 
buoyancy of spinis and an extreme vivacity of character, will, 
to attain certain ends, submit with a wonderful patience lo 
great tnconreniencieii. But thai peculiar nay of producing 
the worms was probably adopted and generally practised among 
the poorer classes, for the want of means of constructing an 
■Ppropriate room and of providing tliemselves with fuel and a 

9 
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CHAPTER IV, 



OF THE FIRST AGE OF THE SILK-WORM. 

As soon as the worms come out of their shells, 
they seek and cling to the mulberry-leaves, which, 
after the seventh day, are spread around the differ- 
ent masses of seed* As fast as the leaves become 
loaded with silk-worms, they are taken by the 
stalk, to which the worm rarely attaches itself, 
and conveyed to the shelves. We have found it 
to be of some importance to place the worms of 
the morning's birth upon the lowest tiers of 
shelves, because there will then be a greater equali- 
ty of the brood in each mass. In developing our 
system, we shall give the mean^ of obtaining more 
uniformity as to size and forwardness in all the 
different masses. 

As soon as they are placed, without being 
crowded, in their enclosures, they must be sup- 
plied with leaves of old mulberry trees, cleansed 
from all impurities, and coarsely chopped. The 

thermometer to regulate the heat. Thus, like many other peea- 
liarities, from some one of which no nation is exempt, it has 
obtained and become a custom. 
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iiptjrature of tbe air must uow be maintained 
im seventy-seven to eighty degrees. Indeed, 
they may be inured to a higber or to a lower tem- 
perature ; but twenty years of experience have 
taught us that the ai)ove limitation is attended 
with the best result. Moreover, it is essential to 
allow them sufficient room in their different en- 
closures, because from their birth to their last state, 
they throw off small threads of silk, which em- 
barrass them less when they have more space, and 
because they are less exposed to become diseased. 
Leaves cleansed and chopped are more suitable at 
this age, when the teeth of the worm are not suf- 
ficiently firm to cut with ease the leaf when en- 
tire.* In this first age of the silk-worm, the 
chopped leaves ought to be distributed to them 
abundantly three times in tbe day, and once at 
about ten o'clock in the evening. As they advance 
in this early stage of their existence, if they con- 
sume readily their food, and appear eager, an addi- 



' This basbing of the leaves may enable the little animal to fill 
itself Booaer. But most ot mj readers will hold ivith me, that a 
beneficent Providence has wonder^'ully furnished the minutest 

limalcule with the organs iieceBsary to take the species of food 
it adapted to its existence ; and we ijnJ to our cost, that tlio 
RnalleBt caterpillars, on issuing from the egg, hare teeth sharp 
and strong enough to prey upon the foliage of our trees, and if 
left: to themselves, Ihey soon convince us by their numbers, their 
increase of size, and the naked st^f of the branches, that very 
of thera have died of famine from an inability of grinding 



68 A TREATISE ON THE MULBERRY TREE 

tional distributioa may be made to them every 
twenty-four hours. 

We need not be disquieted at the different col- 
ours of the silk-worms at their birth. These va- 
rious hues are probably caused by the various de- 
grees of heat applied to the hatching process.* 
The predominating complexions are the ruddy, the 
black, and the ash-coloured. Those of all these 
colours succeed equally well, if carefully tended; 
I more especially in their first age. But we must 
not rely much upon those of a deep brown colour. 
They usually trail at their birth and at their dif- 
ferent changes, and diminish to half the common 
size at their ascent to form the cocoon. 

It sometimes happens, in very backward springs, 
that we cannot obtain fresh leaves for our silk- 
worms, or that those which have put forth are in- 
jured by frost. In order to meet this difficulty, 
we generally, on a dry and clear day of autumn, 
gather the mulberry leaves which have fallen of 
themselves, because they are less apt to become 

• With due respect for my author's opinion, f should rather 
attribute these differences of colour to the different positions 
which the seed occupied when kept in a mass through the prece- 
ding autuniH and winter. Although it itere shaken several 
times during that period, yet il is presumahic that the seed 
I jffbich remained longest at the surface of the mass and received 
I the benefits of the air, would produce worms of a different hue 
from those which cdme from seed confined, almost without vent 
or air, in the centre of that mass. 
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musty in the course of the winter, and we deposit 
them upon clean straw, under our arches, or in any 
proper place, sheltered from sun and moisture. 
Before these dried leaves are offered to the silk- 
worms, they must be spread upon a clean cloth for 
some days, in the cellar, for the purpose of soften- 
ing them. Thus, by much care, and all those ap- 
propriate and indispensable attentions, we lead this 
profitable little animal, at the end of six days, to 
its first dormant state, which results in the change 
of its skin. 



CHAPTER V. 



OF THE SECOND AGE OF THE SILK-WORM, AND FIRST CHANGE OF 

THE SKIN. 

When the worms reach that diseased state, vul- 
garly called among us moulting , they become glos- 
sy, lose their appetite, contract in size, and hide 
themselves, in a condition of lethargy, under the 
remains of the leaves. At that time the muzzle 
is more slender, the whole body is languid, and 
they refuse to take any nourishment. This criti- 
cal situation was preceded by a voracious appetite 
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of several days' duration, wisely cndered far Ae 
purpose of stretching the first skin, which now be- 
comes flaccid and dry. The worms extricate thcR- 
selves from this useless covering, which otherwiR 
would become fatal to them. They are very &r 
gent in their endeavours to quit it. The heaiii 
the first part disengaged ; and this dry skin ghdes 
progressively to the other extremity of the body, 
and the little animal issues forth in a new garmeit 
Whilst the most forward are struggling throng 
this constitutional change, leaves, always gathered 
by clean hands, should be lightly distributed for 
the nourishment of those that are more tardy, aijd 
that still require supplies of food to enable them 
to reach, in good condition, the hour of repose. 
It is of vital importance to avoid dealing leaves 
that are wet, or heated in the sun, at any 
time ; and more particularly in this state of mala- 
dy. But if, at this crisis, fewer leaves are requi- 
site, a little diminution of heat is necessary. It 
will be readily conceived that silk-worms concealed 
under the fragments of leaves do not need the same 
degree of warmth, and that it will then be proper 
to reduce the thermometer four or five degrees, by 
the admission of fresh air. 

When the worms show themselves again upon 
the litter, they have a larger snout, and not so black 
as it was before the change ; the body is longer, 
brighter, and less marked with difierent gradations 



t 
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• of colour. Those which first appear, must be 
^ placed on the lower shelves, which ought previous- 
^- ly to be made perfectly clean ; and proceeding a- 
^ greeably to this rule, the most tajdy will be lodged 
I' in the upper tier. By this attention we effect a 
" greater equality among the individuals of the whole 
, brood ; which equality the higher degree of heat 
] in the upper shelves tends to promote. In order 
to attain as near as possible this desirable condi- 
tion, we often have recourse to an additional por- 
tion of fresh food, distributed in thq course of the 
night to those which are behind hand. We ac- 
quire by these means an uniformity of growth 
which considerably diminishes the cares that we 
are obliged to bestow at every change. They are 
now eager for food, and cleansed and hashed leaves 
must be given to them four times from the rising 
to the setting sun, and once in the night. 



r 



CHAPTER VI. 



OF THE THIRD AGE OF THE SILK-WORM, AND SECOND CHANGE 

OF THE SKIN. 

The State of torpor of these worms presents al- 
ways the tome appearances. It is at the end of 
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five or six days, more or less, according to the at* 
tentioD and skill with which they have been treated, 
that they arrive at the second change of the skin. 
The same methodical management must be par- 
sued. The lower shelves must first be well 
cleansed for the reception of those that are most 
advanced ; and the other shelves are successively 
prepared in the same manner, to lodge the remain- 
ing ones proportionally as they issue from the skin. 
The different subjects are thus placed in regular 
order, and in the most suitable position for obtaining 
more uniformity at every subsequent change. Each 
shelf will now make two shelves ; and if their nour- 
ishment have been of good quality and regularly 
distributed, it may be found necessary to allow three. 
As soon as we shall have placed the worms in 
their lodgings, and shall have removed the litter, 
it will be useful to perfume them by burning a 
little thyme or juniper in the room where they are 
kept, and during that and the following day, the 
temperature of the air ought to be reduced three 
or four degrees. The state of convalescence, 
which continues from twenty-four to thirty-six 
hours after their malady, is a painful conditicMi, 
and it ought to be favoured by cleanliness, silence 
and obscurity. Cleansed and hashed leaves ought 
to be given to them every four hours through the 
day, and twice in the course of the night, as soon 
as they shall have passed their convalescence. 
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We would urge here again the propriety of giving 
one portion less to the most robust masses on the 
lower shelves, in order to promote an equal degree 
of vigour and size in those that are not u> 
forward. 



CHAPTER VII. 



OP THE POVRTU A 



1IE BILK-WORM, AND 1 
F Tilt: SKIN, 



If small collections of silk -worms have general- 
ly succeeded better than large collections, it is 
because they have been less crowded, and have 
been more easily and more regularly attended. 
Results equally fortunate will be derived from the 
most extensive establish menis, provided the worms 
be thinly scattered, be regularly fed, and be treat- 
ed with due attention as to cleanliness and tem- 
perature. Although we have prescribed a heat 
from seventy-seven to eighty degrees, yet we are 
not ignorant of the fact that they maybe raised with- 
out the aid of fire. But we know also that when I 
-,<hey are thus exposed to the changes of tempera- 
are, which usually occur during their vermiform 
10 
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State, unless the heats of the season should chano 
to be continual, 'they will not begin to spin before 
the expiration of sixty days. On the other er- 
treme, if the mercury should be maintained at' 
ninety-eight to one hundred degrees, they wiff 
begin to spin in twenty-four days.* The limita- 
tion of seventy-seven to eighty degrees, which OUT 
successful experience authorises us to recomnieDdf 
is that mean point between the two which most' 
effectually secures the health of the brood, and. 
brings it to the spinning state in ubout forty days. 
But this temperature must be accompanied by 
a regularly distributed and abundant nourishment}; 
except during the times of lethargy and of conva- 
lescence, when the leaves should be sparingly 
scattered to them every five hours, taking care to 
discard all that may be found yellow or blighted. 

The brood has now arrived to a state of vigoirf. 
and to a size which require more space and less con! 
fined air ; it becomes therefore requisite to r& 
move them, immediately after their recovery frori 
this their third lethargy, to the shelves of ihfl 
large room. The walls of this lodgment must pre- 
viously be made perfectly dry by fires, kindlejl 
in the different chimneys, (or in the stove,) fd| 
two or three days before their removal. Thtf 



* In tbis high degree of heat, many of the worms must beeoniv 
ucklf, and perish. Moreover, hj driving them to this earljr mf* 
toritf, the harvest of eilk, I presume, most fae less Bbundant, 
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^temperature of the air in their new habitation, at 
Ithe moment when they are carried into it, ought to 
Ibe regulated at seventy-seven to eighty degrees. 
If the worms have happily advanced in a heal- 
thy condition to this their fourth age, three or four 
of the small shelves of the little room, will make 
one of those to which they are now conveyed; 
but should they, through bad management, or some 
casualty, be in a less prosperous state, it may 
^require five or six of them to fill one. But here 
{also, as well as in their first lodgment, their en- 
jtlosures, and all parts of the room, must he made 
Perfectly clean, and the litter be every other day 
Removed. We here again, at the close of this 
Jchapter, repeat our general maxims, lest it should 
! forgotten, that throughout the course of their 
Hour first ages, excepting the days of malady and 
uf convalescence, they ought to be amply supplied 
l^ith food ; to be kept in an air of the proper 
Sfimperature ; to be thinly scattered in their enclo- 
sures, and to be carefully guarded from the bad 
feffects of too much light. 
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CHAPTER VIIL 



OP TRK Firre age op the bilk-worm, and fourth akd last 

CHANGE OF THE SKIN. 

From six to eight days after the third change, 
the silk-worms become whitish ; they shrink and 
conceal themselves under the leaves; they lose 
their appetite, avoid the light, and seem to require 
only repose, silence, and retirement. It is again 
the same external show of disease, the same dura- 
tion, and the same manner of escaping from this 
state of fasting and lethargy. They consequently 
need a vigilance equal to that which was necessary 
in their preceding changes, but with a different 
service of food ; for the» time is now arrived in 
which the silk-worm has the greatest appetite ; 
and from this hour to that when they shall seek 
the spot for covering themselves with their co- 
coons, they will consume as many leaves as they 
have eaten from their birth to this day. 

After placing them in their clean dwellings, pro- 
gressively, as they recover from their torpid condi- 
tion, on the second day following, the air of the 
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room must be puriiied, by burning a little vinegar, 
in wliich a few cloves have been infused ; and the 
warmth of the room must be reduced seven or 
eight degrees. Then an abundance of whole 
leaves of the young mulberry trees must be distri- 
buted to them every four hours. It will be neces- 
sary, also, every second or third day, to clear off 
and remove the litter ; and as this is the season of 
their rapid growth, a suHicicnt number of shelves 
must be ready to receive those which it may be 
found necessary to take from the crowded enclo- 
sures. Now it will be an object of economy to 
stir the mulberry leaves an hour or two after the 
distribution, and to raise the temperature of the 
air three or four degrees ; for the worms are thus 
excited to consume all the remnants. 

In extensive establishments it is needful, in 
these days of great consumption, to make large 
collections of leaves, and to deposit them under 
the arches, in order to have a sufficient supply 
ready whenever the gatherings are interrupted by 
rain. Moreover, we ought to secure the services 
of a number of persons adequate to the task of 
picking constant recruits of food ; for it is now a 
matter of great moment to take every measure of 
precaution, because in eight or ten days we reap 
the fruits of our labours, if our own negligence do 
not cause the disappointment x>{ our hopes. We 
therefore urge ag^n the all important duty of keep- 
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ii^ ckea ckuif and also cooU id this stage of their 
cxisittaoe; of .giving them sufficient qmce, and 
|iteMj of food. If these precepts be strictly fol- 
lairadt we dare to warrant complete success. 



CHAPTER IX. 



OP THE RAIflNG OF THE 8ILK-W0RM TO FOBM THE COCOON. 

After two days of convalescence on enterii^ 
their fifth age, the silk-worms pass eight cur ten 
days more in satisfying a voracious appetite, in 
rapidly increasing their size, and in filling them- 
selves with silky matter* They soon afterwards 
diminish in bulk, become transparent, of a lighter 
colour, and show some agitation. They crawl 
About continually, raise the head, and seek the 
shrubby thicket. Not a moment is to be lost 
when we perceive these signs of their immediate 
^vants. The litter is without delay removed firom 
the upper tier, and standards of twigs must there 
be raised in arches for their reception. For this 
purpfMu wo may employ the sweet broom, the 
holni-ottk, the bulrush, the box, the thyme, the 
willuwi the lavender, or some branches of the 
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k ; in fine, we mast be governed iu our 
choice of wholesome and proper brush by the pro- 
ductions in the neighbourhood of our establish- 
ment. We prefer the young 'holm-oak and the 
tamarisk, intermingled with stalks of dogs-grass 
and lavender. The feet of these arches of twigs 
ought to be twelve or thirteen inches apart, and 
every sprig of which they are composed must be 
dry wood, free from leaves and dust, and open 
enough above the ligatures to admit the free pas- 
sage of the worms. The first which rise generally 
reach the top of the arches, place themselves 
there, and spin at their ease in this tufted shelter. 
In proportion as the litter is cleared away, and the 
worms removed from one shelf to another, we suc- 
cessively cleanse the upper tier, upon which we 
form the rows of arches ; and progressively as the 
work advaijjces, we pass to the middle tier, and 
terminate at the lower one, upon both of which 
we shall find it also necessary to establish ranges 
of arched brush. [See Plate I. two methods of 
making these arches.] 

By far the greatest number of silk-worms, ac- 
commodated in this way, ascend and place them- 
selves either in the arches, or among the twigs of 
the sides and supporters. There will always, 
[Jowever, remain some that trait, and that still re- 
quire care and nourishment. Regular supplies of 
food are administered to them for twenty-four 
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hours, and afterwards alt that are left are removed 
to enclosures .which are denominated hospitals. 
These places are furnished with light and supple 
twigs, with foliage, and dry sprigs of dogs-grass, 
placed on the floor in the corners of the enclosure. 
It is there that the worms, which are sluggish, ot 
too full of silk, cast easily their thread, and form 
their cocoons in tufted shelters easy to attain. 
By furnishing these facilities to the worms that 
trail from a variety of causes, we procure valuable 
cocoons from most of them ; whereas they would 
mostly perish without spinning, if left with no 
other resources but thosti furnished to the more 
healthy part of the brood. 

When the silk-worms show an inclination to 
rise, all perfumings must cease, and the tempera- 

\ tare of the air ought to be maintained at about 
rixty-eight of Fahrenheit. If the external heat 
should at this time be very great, we must use the 
means of giving them fresh and cooler air from 
our Vaults. At this crisis the worms do better 

! when the season is dry and a cool north wind 

I Uows. 

The silk-worm employs ordinarily three or four 
days in making its cocoon. We usually detach 

j and collect the cocoons ten days after the first 

I 'i^rmations, and we allow so much time because 
they do not all begin to spin on the same days. 
The worm remains in the chrysalis state fifteen 
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days, and then, piercing its enclosure, makes its 
appearance in the form of a white moth. We 
ought to recollect these dates if we are anxious to 
secure the rich fruits of our labours, as well as to 
provide seed' for the brood of the succeeding year. 
For the instruction of small proprietors, and of 
the poorer classes of peasantry, who cannot afford 
to make proper establishments upon this extensive 
scale, we shall merely prescribe as general rules, 
to maintain a temperature of seventy seven to 
eighty degrees, and to give cleansed and chopped 
leaves to their silk-worms every four hours from 
the time that they are hatched to the fourth change 
of the skin; to perfume them with thyme, or 
juniper, or rosemary, or vinegar burnt after their 
recovery from each state of change ; to keep them 
thinly scattered upon their tables ; to remove 
carefully |j||| dirt, the litter, and especially the 
de^d and tW diseased worms ;* and lastly to re- 



* I^have some reason to believe that all these rules are unknown^ 
or neglected by those who raise the silk-worm in Connecticut, 
where a considerable sum, (80, or 40,000 dollars,) is annually 
realized by this business. For several years in succession^ a 
worthy female came from that diligent State to this Island, and 
took charge of a brood of twenty or thirty thousand silk-'Worms, 
produced in alternate years on two farms in the vicinity of 
Newport. When I visited the establishment, the worms were at 
the last days of their fifth age, and were so crowded — the term is 
too feeble — ^they were literally so ac^mulated on the tables, that, 
as I then judged, there could not have been less than three hun- 
dred to the square foot. Many ^f them were diseased, and some 

II 
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duce the leraperalurc to about sixly-eiglit drgrees, 
from the time- of the fourth change till they con- 
fine themselves in the cocoon. 

We have always-obtained more success by the 
admission of a small portion of light, and by 
always taking it from the north and the east ; and 
it may be of some utiliiy to assign here our rea- 
sons for pursuing this rule. The silk-worm is pro- 
vided by nature with twelve eyes ; six on each 
side of the head, four of which are in the upper 
range, and two in the lower. The chrystalline 
humour of these eyes is so thin, that strong rays 
of light make a violent impression upon these deli- 
cate organs. We have seen them alniost in con- 
vulsions when their eyes were struck by dazzling 
vibrations of light. We will not jiretend that our 
view of the subject is perfectly philosophical ; but 
we positively assert, that a long practi«^as proved 
to our conviction, that silk-worms pront best, ^nd 
love to pass their lives, in a moderate obscurity.* 



of them were lying dead upon the stale liller, and those in health 
were crawling in multitudes over the sick and the dead, anil over 
each other. Now this ia harbaroiis ; jet I was afterwarils inforin- 
ed, that, notwithstanding such outrageous inisman<igcnient, mere 
than fifteen pounds pf silk were collected from that ill-conducted 

* ir mj author had not, in various paibagcs of his hook, urged 
the importance of Iceepingthealk-wormin a moderate obscurity, 
and had not also led the reader to eipect thai be would assign 
his reasons for that advice, 1 should cerlainlj in this ahridgnWBt, * I 
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It will serve to gratify curiosity, if it do not an- 
swer any other purpose, to mention in this place 
the silk-worm of Milan, which passes through I 
three changes only. This is a smaller species, I 
which begins to spin after thenhird renewal of the 
skin, and terminates its career eight days earlier! 
than the common sort. The cocoons of this race' 
are smaller, but well formed. The seed which they 
yield is as fair as that produced by the ordinary 
kind. These worms succeed best in the more 
southern countries. They require more heat, and 
much more food, in proportion to the duration of 
their existence. They attain a great size after 
casting the third skin, yield a considerable quanti- 
ty of silk, and, by their early retreat, finally span; 



have suppressed the whole of llie above paragraph. Few among 
us have ascertained the number of eyes in the head ol' a silk- 
worm ; but MHfeidcrEand many otfacrinsects have more than fine 
pair of ejes, iR^s be williag to take his statement of the num- 
ber as a (act. But may we not, Ln opposition 4o hLs hypothesis, 
attribute those appearances of agitation and pain, to an impres- 
■ion similar to that which most animals feel when a glare of light 
is suddenly thrown into a dark retreat where they hsTe been 
long confined i The silk- worm was probably first cast on Ihe 
branches of the malherry tree, in the open air and there expogp.d 
to the brightness of an unclouded sky. Does not. therefore, the 
homage due to the wisdom of a beneficent Deity, oblige us to 
believe that all their eyes were given to them for some valuable 
purpose, anil nol for their torment ? It may nevertheless be tme, 
as my author has asserled, that the silk-worm profits best id a 
e obscurity, and perhaps for the same reason that poultry 
said to fatten sooner when deprived of much light. 
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OUT time and our mulberry leaves. The quick 
supplies of fqod, and the increase of heat, which 
this species requires, give to their cocoons more 
4 fineness and less weight.* 



CHAPTER X. 



OF THE DISEASES OF SILK-WORMS. 

We will suspend, for a short time, the progres- 
sive history of the silk-worm ; and whilst we 
leave it to repose in the chrysalis state, we shall 
attempt to treat of the accidental diseases to which 
silk-worms are liable, in the course o^dieir differ- 
ent ages. After exposing the symptMs, and the 
probable causes of a malady, we shall either offer 
preventives, or, except in desperate cases, propose 
some means of cure. In our two southern prov- 

* This peculiar species would succeed well in South Caroliaa, 
and in Georgia, where the temperature of the climate would suit 
i this short lived race. The warmth of the first days of Spring 
ff would there produce plenty of food for an exclusion of the 
m worms, early enough for them to reach the end of their career 
f before the arrival of the sultry heats of the summer months. 
I Those oppressive heats bring disease and death among a brood 
I of silk-worms. 
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iiices of France, we discover four distinct maladies 
which seriously attack our silk-worms. The lu- 
zetteriej the marasmus, the grasserie and the dragee. 
1 St. The luzetteric gives its name to the worms 
that labour under it. They are called luzettes, or 
shiners ; and the name is expressive of their state. 
-This malady extends, luckily, over but a small part 
of a brood ; and the worms which are attacked by 
it always withdraw to the sides of the shelves, or 
to the borders of the tables. At the second or 
third cast of the skin, their complexion becomes 
greenish and glossy. They must be removed and 
thrown away ; for they never piass the fourth 
moulting, and only resist for a short time their 
mortal disease, by eating less, and by separating 
themselves from the others, and rambling about 
the borders', where they have fresher air.* 

2d. We^|Call those worms passis which are ha- 
rassed witWne marasmus. This incurable disease 
is caused by. an excess of heat maintained during 
the dormant states, and during the convalescences^ 

* Does not this very instinct, which here leads the little animal 
from the crowd to seek a freer air, indicate a remedy by which 
many of them might be saved ? If, on the first symptoms of the 
disorder, they were taken from the enclosures and conveyed to a 
place where they would breathe a fresher air, and were then 
sparingly fed with the thin leaves of the wild mulberry, a con- 
siderable part of them might perhaps recover, and compensate 
these pains by the handsome cocoons which they would produce. 
At least, the result of the experiment may be worth the test. 



il 
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and to the length of time that some of the wo 
remain^ under . the pressure of too much lit 
Thus they gradually wither and shrink av 
They are for the most part removed with the lit 
and we hardly perceive the number; but fortunat 
it is not very considerable. However, we oi 
to cleanse the shelves frequently, in order tc 
them of the worms attacked by this malady. 

3d. The grasserte^ equally well known by 
name of jaunders, is easily perceived by the bl 
ed condition of the worm, the circumference 
whose stigmata are of a citron colour, or o 
opaque and dirty white.* This contagious ma 
is sometimes^ as general as it is alarming. It 



* " Stigmata, in natural history, are apertures in different 
of the hodies of insects, and of certain worms, communic 
with the trachece, or air vessels, and serving for the office o 
piration. Nature has given to those minute ajmnals a 
larger number of tracheoe and of bronchia, than^Vus. A! 
two-winged and the four-winged flies, which have a sing 
undivided corselet, to which their legs are all fixed, hav< 
four stigmata in that corselet, two on each side. They 
them also on the rings of their body, but those on the corsel 
the most considerable. Of the four oti the corselet, the tv 
terior ones are usually the largest ; these, as well as the pos 
ones, are oblong, and placed obliquely to the length of the 
The colour of the stigmata often differs from that of the co: 
Flies have beside these, several stigmata also on the rii 
their bodies, perhaps in every one of them. These stigma 
not like those of the corselet, but are round, and usually 
above the rest of the surface, and resembling the head of a p 
Dictionary of Arts and Sciences, 
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■only be attributed to an abundant nourishment 
badly regulated ; to the neglect of drying the 
leaves sufficiently when wet by rain or dew; and 
to the lack of fresh air during the last changes of 
the silk-worm. We must, without delay, after 
the discovery of this disease, lessen the quantity 
of food, serve to them the thin leaves of the wild 
mulberry, and renew the air, assisted in its circu- 
lation by a moderate, but continued fire." 



• When this malady, wliicli my author calls contagious, spreacls 
pretty genrally Ibrough the brood, I believe that it may be attri- 
buted priDcipally to the confined air of the room where the 
worms are kept. The most fatal diseases oAen prevail among 
men confined in great numbers to a. prison, though fresh air be 
every day admittei'. into their apartments. Now here are frorn 
lifty ta one hundred and fdiy thousand animals, which were 
formed to live on a particular species of the trees of the forest, 
restrained to enclosures in a close room, and there they must 
breed dlseasektf they be not supplied with fresh air. This note 
brings strongly to my memory a conversation which I formerly 
had, on the subject of silk-worms, with a pro])rietor, who then 
inhabited that part of Provence which now forms the department 
of the Mouths of the Klione. This gentleman had a large brood 
of silk-worms, which in its fourth age, was so seriously and gen- 
erally infected with this disease, that in utter discouragement he 
ordered it to be taken from the room and thrown into the yard. 
The nest morning, without the hope of fintling any melioration 
in the condition of the worms, but rather with the expectation 
of seeing the majority of them dead, he visited them, and 
was much surprised to discover that most of them had revived. 
He immediately directed the enclosures to be thoroughly cleansed 
and aired, and the worms to be re-conveyed to the room. They 
were on the first day «|ittringly fed, but they soon recovered their 
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4th. The dragee, or red disease, is not among 
us of ancient date. In this complaint, the com- 
plexion of the worm exhibits a reddish hue, and 
immediately after death the body hardens, and 
becomes as white as snow. Those which are as- 
sailed by this malady show black spots scattered 
on different parts of their skins, and we sometimes 
see these livid marks on the top of their heads, at 
the rise of their legs, and around the stigmata. 
This disease is more frequent in the years when 
the appropriate seasons are hot, and more rarely 
happens in those of which the seasons are tem- 
perate. It assails them when they are just ready 
to spin, and begin to seek the branches, when the 
heats are usually at their highest. At this critical 
time, when, by the great size of the worms, the 
shelves are the most crowded, this malady shows 
itself with the most force ; and it is 3||^ays in the 
upper tier, where the heat and the vapours are the 
strongest, that the little animals are the most af- 

^^'™'"^^"''*^*^ I ■ II ■ I I II I ■». ■ I ■ II, I I . ■ ■■ ■■ I ■■■■■— — — ^»y^^— ^M^^"^ 

vigour, passed fortunately through the last change of the skin, 
and ultimately produced a good harvest of silk. 

All the circumstances of this case prove that it is the confined 
air, tainted with the breath of such a multitude of these animals, 
which causes most of their maladies ; and these very circumstan- 
ces, at the same time, point to to the remedy. Though it be re- 
quisite to maintain a pretty equal and high temperature during 
the four first ages, yet by the establishmeiVt of a stove, the air 
may be frequently renewed, without any material alteration in 
the degrees of heat required. 
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others die after wholly or partly spinning their co- 
coons, and soon afterwards dry up. These co- 
coons are much lighter than the others ; and al- 
though, when selected, they sell for a higher price, 
because the silk of which they are composed bears 
a greater ratio to their weight ; yet still there is a 
loss to the seller, the increase of price being rarely 
in proportion to the decrease of weight.* 

The remedies which we prefer to all others, in 
every distemper by which silk-worms are assailed, 
are remedies of prevention rather than of cure. 
They must be sought in the selection of good seed, 
in the methodical process of hatching, in the main- 
tenance of a proper degree of heat, in allowing 
them sufficient space, in the regular distribution of 
food, and especially in the cleanliness of their habi- 
tation. Tbey must not be neglected a single in- 
stant of their short career ; and they require to be 
constantly inspected with a discerning eye, and to 
be tended by a ready and a skilful hand. 

The winding ol' the silk from tLe cocoons, which before thc 
elose of this work will be, ! hope clearly esplained to the reader, 
requires acoraplicated and somewhat expensive machine, as well 
as skill and practice in the proper use of it. The owners of the 
winding mills are therefore generally the purchasers of the cocoon* 
from (hose who raise the worms. 
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CHAPTER XI. 



OF THE CHOICE OP THE COCOQNS FOR THE PRODUCTION OF SEED. 

After an unpleasant narrative of the infirmities 
of the silk-worm, recorded in the last chapter, we 
resume with pleasure its natural history, and its 
treatment when in health ; and we will now con- 
duct it from the chrysalis to the production of the 
seed, and then relate minutely the manner of pre- 
serving that seed from the fatal effects of heat, and 
of severe frosts. 

For the reasons already assigned, we wait ten 
or. twelve days, counting from the day when the 
earliest silk-worms sought the branches, and then 
detach and collect the cocoons. A selection is 
forthwith made of those upon which we are to de- 
pend for good seed, and the remainder is immedi- 
ately sold, or otherwise prepared for spinning. We 
take as many pounds of the pale flesh-coloured 
cocoons as we vvish to have of ounces of seed. An 
equal number of those that are round, and of those 
that are pointed at both ends, must be taken, in 
order that an equality in the two sexes may be ob- 
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tained. It is important to choose those of which 
the chrysalides do not adhere to the' interior of the 
envelope, and readily move when shaken ; those 
of a good form, that are neat, heavy, and taken 
from the most successful shelves, and the produce 
of worms which have been the earliest in the dif- 
ferent changes, and in forming the cocoon. Ip 
general, the middle-sized cocoons answer better 
than the large ones, because the silk-worms have 
not exhausted their strength in going over repeat- 
edly so large a space, and the ipoth comes out from 
its prison with more vigour, and more celerity.* 

Those among us who raise the seed of the silk- 
worm, place the selected cocoons upon tables, or 
suspend them by threads passed through a little 
portion of the circumference taken equi-distant 
from the two ends. The last metj;Lod is prefera- 
ble to the ^st, because the moth has a more solid 
support to enable it to make its w ay out of its 
place of confinement than it would have if the co- 
coon simply lay upon a table. Besides, these rows 
of cocoons, suspended upon transverse rods, are 
kept free from the dirt of the papilio, to which 

* If cocoons of a middling size produced the best seed, I should 
not ascribe the fact to the cause above assigned. Each worm 
is filled with its quantum of silky matter, and must of necessity 
spin a length of thread proportioned to its charge. But the 
size of the cocoon is the result of the length of the worm, and 
where there is less compactness of form there is commonly less 
strength. 



-i 
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they arc exposed when lying upon a table. More- 
over, these moths are more readily taken, as they 
come onU ^nd placed upon a bare table, to give 
them time to empty themselves, and a place to 
couple. In order to complete this union, it is, in 
many instances, necessary to approach the solitary 
male and female moths to each other. Tbe}^ 
ought not to remain united more than ten or 
twelve hours ; and if the separation have not al- 
ready taken place, they must then be disengaged. 
The males are thrown away, and the females are 
deposited upon pieces of threadbare woollen cloth, 
grey or red serge, or dark coloured crape.* 

Towards the end of June, in our Province of 
Languedoc, principally from sunrise to eight or 
nine o'clock in the morning, the papilios come 
forth. The resuscitation continues during ten 
days. The males generally precede the females, 
and appear in much greater numbers on the first 
and second days. We must watch them, and 
wait for the third and fourth days, when the fe- 
males will show themselves in such multitudes as 
to produce nearly an equality in the two sexes. 

It is necessary that those who first undertake 



* The colour of the cloth can he of no importance. The es- 
sential point is, as it seems to me, that it he free of nap, in order 
that the papilios should move upon it without obstruction, and 
that the eggs may be afterwards more easily detached from the 
cloths. 
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raiac dilk-worms, and to produce seed for their 
own use, or ibr sale, should be taught to distin- 
guish the male from the I'emale moths. The 
first are slender, brisk, and always in motion ; the 
lenialea are more bulky, much heavier, and more 
quiet. They must also be told to suspend their 
Vfiles of cocoons for seed in a room more or less 
aired, according to the temperature of the scasont 
with a free admission of hght from the east and 
the south, and to convey the moths, soon after 
their egress, to a more obscure apartment. The 
male papilio lives eight days ; ttic female \ayii 
about four hundred eggs, and in four days expires. 
The double cocoons, and the ckiques, common- 
ly called skins, make good seed- We thus con- 
sign to an advantageous use those kinds of co- 
coons which yield but a small quantity of puck- 
ered silk, of which the price is ah^ys inferior to 
tliat of the other cocoons. The seed which we 
derive from them succeeds extremely well the 
first year ; and beside the profit of employing 
these inferior cocoons for this purpose, we war- 
rant a good product from the first trial. Wc 
do not, however, advise the repetition of this 
choice, unless the double and the skiu cocoons 
were taken froui another district, which would 
■oduce the benefit that results from crossing the 



Wbcllicr we euipl"y ihc :;ood, or the less valu- 
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able cocoons for the production of seed, after the 
papilios have done laying, it must be left for some 
days to dry ; the cloths are then to be folded ap, 
and deposited in a dry and cool place, where they 
must remain six weeks. At the expiration of that 
time, the seed must be detached from the cloths, 
either with a thin piece of money, or with any 

other suitable instrument. We then immediately 

• 

enclose it in a piece of clean linen, which we sus- 
pend during the summer heats, in a cool situation, 
free from moisture. At the end of August, or the 
beginning of September, we transfer it from the 
linen into a new and perfectly clean vessel, of var- 
nished or delf-ware, and deposit it in a press, ox 
chest, sheltered from heat, from moisture, and 
from severe frost. 

We will now relate a singular experiment of 
renewal of seed, attended with peculiar success, 
and managed in the following manner : As soon 
as we are in possession of the seed, we take a 
small quantity of it, which we enclose in a piece 
of linen, clean, but softened by wear. A ligature 
is made five or six inches above the seed, in order 
that its position may be changed by shaking. We 
usually bring it to a hatching state by carrying it 
about us. On the sixth day the shell whitens, 
and announces the appearance of the worm on 
the following days. As soon, then, as the seed 
begins to whiten, it must be taken from the linen 
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and spread in a warm enclosure, and the tender 
leaves of the second growth must be scattered 
around the place of its deposit. These worms 
of a second production are managed in a similar 
manner with those of the first production, except- 
ing as to heat, which must be maintained from 
ninety-seven to ninety-nine degrees. They never 
attain the size of those of the first hatching, and 
the coeoons which they form are comparatively 
small. They are all, however, appropriated to 
the producing of seed ; and the same practice is 
followed, and the same cares given to its preser- 
vation. We now see with great pleasure that 
the seed arising from these small but well formed 
cocoons is of the greatest beauty ; and we confi- 
dently assure those who are disposed to try it, that 
their harvest of cocoons, in the following year, 
will exceed one hundred and twenty pounds for 
each ounce of seed.* The cocoons will be very 
large, very firm, and of a perfect form. The 
silk- worms which produce them will be of an ash 

* It is a subject of regret with me, that I cannot here give my 
reader the ratio of weight between the cocoon and the raw aUky 
which it yields ; for without this knowledge we can make no 
correct estimate of the product to which this note refers. My 
author says not a word respecting it, and there is at the moment 
no document within my reach to enable me to satisfy my own 
curiosity, and perhaps to gratify the wishes of those who are 
desirous of every information relating to a topic that holds up to 
public view an extensive benefit to our country. 
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colour, glossy, aqd much longer than the ordinary 
silk-worm. Unfortunately, this race degenerates, 
and all its advantages disappear at the third gene- 
ration ; the worms become smaller, and the co- 
coons diminish in beauty and consistence ; the 
quantity of silk decreases every year ; the seed 
becomes smaller and lighter ; and, at the close of 
the third season, they return, in every circum- 
stance, to the ordinary class of these animals. 
If we then wish to reap once more those benefits, 
we must again have recourse to the same process ; 
or, if we prefer a smaller, but more durable im- 
provement in our breed, we must obtain our seed 
from another district, either by purchase, or in 
exchange for our own. 



CHAPTER XII. 



OF THB CHOICE OF COCOONS DESIGNED FOR THE REEL, AND OF 
THE DIFFERENT METHODS OF STIFLING THE CHRYSALES. 

* Having put aside the cocoons selected for the 
production of seed, in the great mass that remains 
there are several qualities to be distinguished, and 
it is necessary to sort them. The double cocoons, 
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the chiques or skins, the line, (he deini-6ne and the 
satin cocoons, must all be separated into their 
proper classes. It is adviseable to set apart the 
double, the satin, and the skin cocoons, which 
produce a silk of less value, but we are fully com- 
pensated by the great price which we obtain for 
that yielded by the best cocoons, for being thus 
unmixed witii threads of inferior quality, it shows 
all the beauty of the very best staple. Before 
they are brought to the reel, all these different 
sorts of cocoons are cleansed from the loose 
threads of silk by which they are surrounded, and 
which served to support the silk-worm when it be- 
gan to form its envelope. 

The fine cocoons are those of which the surface 
presents a very fine and very close grain. 

The demi-fine are of a more loose and larger 
grain. 

The double cocoons are those in which two or 
three worms have worked and enclosed themselves 
together. They are consequently much larger and 
receive the common denomination of double. 

The chiques or skin cocoons are softer and resist 
much less to pressure. 

As all these cocoons camiot be submitted to the 
reel within ten or twelve days after they are dis- 
lodged from the branches, and that this term is 
sufficient for the egress of the moths, it is of the 
utmost importance to stifle the aurelias contained 
13 
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in all that cannot be wound off before the expiration 
of twciity-ftve days after the first rising of the 
•, worms to form the cocoons. 

There are several methods of stifling the chrj- 
sales. They are stifled in an oven ; in the vapour ' 
of boiling water; by the odour of camphire, or 
that of oil of turpentine ; and in southern clinrates 
by exposing them to the heat of the sun. 

1st. In order to stifle them in an oven, we place 
['•ihem about eight inches thick, in oblong baskets 
of osier, lined with coarse paper ; and to obviate 
the scorching of those of the upper tier, they are 
also covered with a Payer of paper. The heat of 
the oven is first raised to two hundred and ten or 
twelve degrees ; the baskets are then put into the 
oven, and the oven is immediately closed. Twen- 
ty-five or thirty minutes are sufficient to kill the 
aurelias ; and the fact is ascertained sooner or later 
by the cessation of the hum that arises from them, 
or by the effects of the vapour which they emit, 
Jind when we find that it has tarnished the colour 
f the cocoons to the centre of the mass, and mois- 
tened them tn the softness of the chiques in their 
natural state. As soon as we take our osier bas- 
kets from the oven, we cover them with woollen 
cloths, until they are entirely cooled, and then 
spread the cocoons upon floors, without accumula- 
tion, in order that they may be sooner and more 
perfectly dried. 
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2d. The mclhoii of stifling hy vapour from very 
hoi, or from boiling water, is more -expeditious, 
and is attended with tewer difficulties, than we 
meet with in auy of the other nianuers. A large 
iron c^aKldron, or a brass kettle, is set in masonry, 
with a furnace constructed under it. We then sus- 
pend within the ca^(}dron a hurdle of osier, or we 
fit to its aperture a hoop, upon the circumference 
of which a net is spread, or a thin piece of linen, 
well secured to the periphery of the hoop. When 
the water is nearly iu a boiling state, we load the 
net or the linen with cocoons ; we cover them with 
a wooden lid, the borders of which we stuff with 
rags, in order to confine more of the vapour, and by 
thus increasing its heat, to bring the operation 
sooner and more effectually to a close. Five or 
six minutes are sufficient to stifle the chcysales : the 
double ones require more ; but it is, in every case, 
necessary to leave a space of eight inches between 
the surface of the boiling water and the Del or 
the linen which supports the cocoons. Every sij; 
minutes the net is loaded with fresh cocoons ; and 
in proportion as they arc withdrawn, they aie 
spread upon tables, or on hurdles, to dry ; nnd 
when thoroughly dried, they are conveyed in b;i.. 
kets, and deposited in a place protected from dust. 
aiid from the filth of ilies. 

.'Id. In soulheru countries, i\iiere the heats arc 
intense, the aurelias may be stilled by spreading 
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the cocoons, without being accumulated, upoD 
•sheets' exposed to the meridian sun, and sheltered 
pfrom tiie north, in order that they may receive the 
I effects of the reverberating rays. Three hours 
I "will suffice in such an exposition when the sky is 
clear, and the atmosphere calm. The heat of the 
[ sun, in order to give complete success to this opera- 
^tion, must raise the mercury to a hundred and 
^ twenty-two degrees. At the expiration of three 
hours, they must be carried in the sheets on which 
ihey were spread, into the house, and be covered 
with woollen during twenty-four hours. The pro- 
cess must be repeated the next day, if there should 
^be any doubt of the death of the chysalis. 

4th. Mr. Arnaud du Buisson imagined the plan 
[jof stifling the chrysalis by subjecting it to the 
odour of camphire. One must place, according to 
him, four ounces of camphire in two parcels, in the 
lowest part of a case of drawers. The bottoms 
of the superincumbent drawers must be a network 
fwire, orof strong cord well stretched. Each 
drawer is then charged with four inches in thick- 
■ess of cocoons, and the case is immediately closed, 
lind kept so during twelve hours, after which that 
;1 is removed, and other masses are subjected 
to the same process. We ourselves have followed 
literally the directions of M. Arnaud du Buisson, 
and we have found, in the two years iu which we 
repeated the experiment, that the slender cocoons, 
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or ihose which were collected from the h.i\ly dis- 
tricts, were completely stifled ; but the double 
ones, and all those well nourished cocoons drawn 
from rich plains, were not stifled. We are, there- 
fore, fixed in our judgment of the discovery of M. 
Aniaud du Buisson, and we are decisively of the 
opinion, that camphire will not, in every case, sure- 
ly cause the death of the chrysalis. 

5th. A recent author has given another peculiar 
method of stifling the aurelia. He orders the 
cocoons to be put into a new cask bedaubed with 
oil of turpentine. The cocoons are placed in lay- 
ers, and each layer is covered with leaves of paper 
steeped in this strong oil. The layers are thus 
placed in succession, and when the cask is full, it is 
headed up and left in that situation during ten or 
twelve hours, after the expiration of that time the 
cask is opened, and the cocoons are conveyed away 
and deposited in a secure place. We can neither 
confirm or contradict the usefulness of this dis- 
covery, never having tried it. But we believe 
that it is worth about as much as the experiment 
of the camphire. Strong odours are always ad- 
verse to the resuscitation of the chrysales, but those 
of the spinning trade require something more ; 
I they demand its life which never resists the heat 
lof the oven, or the vapour of boiling water. 

We have now conducted the silk-worm, step by 
,cp. from ihe seed to the chrysalis, and from the 
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chrysalis to the reproduction of the seed/ We 
have also explained, as we hope in a clear and pre- 
cise manner, the different methods of that impor- 
tant operation of stifling the aurelias. The 
precepts which we have given will perhaps obtain 
a little more attention from our readers, when they 
learn that our remarks are founded upon twenty 
years of application to the subject of silk-worms, 
and fifteen years of the most siiccessful practice. 
We shall have reason to rejoice if we have contri- 
buted by our labours, to add a little to the comforts 
of the poorer classes of the country, and to in- 
crease the revenue t)f the larger proprietors. The 
raising of silk-worms, which is toilsome only for 
the space of thirty^eight or forty days, will give 
to both of these orders of the community many 
of those enjoyments of life which are so agreea- 
ble, if not absolutely needful to happiness in every 
rank of society. 



ff 
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CHAPTER XIII. 



OF THE WINDING OP SILK, OR THB MANNER OF DRAWING IT 

FROM THE COCOONS. 

The small quantity of silk which we receive 
from our estate, is not sufficient to give us that 
practical knowledge of the best methods of draw- 
ing the silk from the cocoons^ and of forming it 
into its different denominations of thread, and to 
vest us with the right of imparting our own expe- 
rience on this important subject to our readers as 
a rule of good management for them. We have 
therefore consulted a great many manufacturers 
and some authors, whose different methods we 
have combined, and from them we have collected 
the system of management, which we conceive 
to be the most advantajgaous to the general inter- 
ests of France. 

They all agree 'on one point, that silk is first 
manufactured under one general denomination, 
that of raw silk. We understand by the term of 
raw silk, that which is in the simple state in which 
it is drawn from the cocoons by means of a proper 
, silk-mill, constructed for that purpose. 
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Tlie raw silk receives several preparations which 
qualify it for the manufactories. It is made into 
organsiiie, into woof silk, and into a very minute 
thread called among us woofette. 

The organsine serves to make the warp of silk 

stuffs. It is composed of two, three, or four 

■ threads of raw silk twisted separately, and after- 

fcwards twisted together by another wheel. This 

preparation gives strength and elasticity to these 

ihreads and qualifies them to obey as well as to 

■psist the different degrees of tension to which 

[hey are liable in the loom. The organsine must 

i made of the fairest and finest silk, because the 

leauty of the texture depends almost entirely upon 

he beauty of the warp. 

Woof silk is formed of two or three threads of 

|i*aw silk, which are also submitted to the wheel 

and twisted together very slightly, but as they are 

never strained by tension in the loom, those threads 

are never separately twisted. 

Sometimes the woof silk is made of a single 
^thread of raw silk lightly twisted ; and this pre- 
paration passes witii us under the denominations 
^of woofette and of hair-silk. 

Of these three kinds of silk, employed in the 

C manufactories, the organsine is the most valuable. 

' It sells for a much higher price than the two other 

species, not only because it is composed of the 
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test mateiials, but because it is 
bore labour and more care. 



There are but few i 



1 France who liaTe 



;isons 11 
organsine ; we are thereibre 
obliged to import by far the greatest part of tliat 
which is wanted by our manufacturers. More than 
fifteen millions of silk arc made every year in 
France ; and for the support of our looms, we are 
obliged to draw as much more from foreign coun- 
tries. * The chief portion of this costly importation 
is organsine silk. We obtain it from Piedmont, 
because the Picdmoniese manufacture it best, and 
because they are the only people in Europe who 
know how to make it well. AH the northern 
States, where there are manufactories of silk, arc 
forced, like ourselves, to have recourse to them for 
the Warp of their stuffs. This quality of silk, so 
well worked, and so well prepared for its purposes 
I by the Piedmontese, secures to them an ample re- 
tnuneration for their labour, and la}s us all under 



• III this case the version is literal. My author says, " La 

e fait ehaijue armee plus de i^iiKe 'millions de toie," and 

t pour quinze, &.c. This is not explicit, for he leaves us to 

1 the subject when he ought to have obliged us to com- 

fehend his meaning at the first glance. A little reflection, 

:, enables us to discover that he does not intend to afiply 

the millioDS to so mauj pounds of silk, because the valae of the 

importation of the raw material would then be too e 

_ but to the cost of the silk in livres ; and this estimate ; 

e full <<ni^l1 enough, 
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au incieasing tribute to them, proportioned to the 
growing state of silk manufactures in France, and 
io many other pans of Europe. 

Whether we wish to make organsine, woof silk, 
or hair silk, it is indispensably requisite that we be 
acquainted with the best manner of making raw 
silk ; for those three kinds are only raw silk va- 
riously prepared. On the perfection of this first 
openikm principally depends the goodness of the 
three others ; and it b mainly from their skill in 
%Viiiding the thread from the cocoon, and the per- 
fi^tiou of their machinery, that the Piedmontese 
hare the ad^'antage of us in the manufactore of 
organsine silk. As the quality of their raw silk is 
perfect, they well know that it is more beneficial 
lo them to convert it into organsine,* than into woof 
silk. If taught by their good example, we perfect- 
ed our machinery and improved our skill, the value 
of our silk would be enhanced more than one third. 
It is, then, peculiarly from the manner of wind- 
ing the thread from the cocoons, that depends the 
profit which the State derives from the raising of 
silk-worms. Though we may know how to culti- 
vate the mulberry, and to take care of the worms 
till wo possess the cocoons, all our cares are nearly 
lost, if nve bungle through the winding process. 
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PKDCE!;s MORE 



The mill which the French commonly use to 
draw the silk from the cocoons, is composed of the 
frame A B C D, plate IT. which is called the bench 
of the mill. The length of this frame is about 
five feet five inches, and its breadth two feet two 
inches. The part A D, is called the fore part, and 

. £ C, the. hack part of the mill. The bench of the 
mill is supported by four legs, which are connected 
underneath like the legs of a table. The legs of 
the fore part are twenty-six inches in height ; 
those of the hack part are thirty-two and a half. 
The whole frame must be put together in the most 
compact and substantial manner. Upon the back 
part of the mill is a reel of two feet two inches 
diameter. The axle-tree, E F, of ^hisreel, is fur- 
nished at the two ends with two Iron pujiilif which 
rest upon the two props G and JJ. The reel is 

irturned upon the props by means of the handle 
c, which is also of iron. On the fore part of 



KV> \ rKs.%Ti5c o^ riiK mclberry tree 



tile :r:i:!?o then? arc two rotls of iron, a and fl, 
wh.C'T Liro pi.iocvl horizontally in the traverse -^ JD, 
uc si\ iitches anJ a halt' apart. These two rods 
.irv v:.ii!ev! liu" wirv-drawors, l>ccaiisc their extremi- 
t.CT?* .1 jud u\ an? bent in the form of a wire-draw- 
III;: iro»* and through them nuist be passed the two 
t.irv.ui^ of silk. We now give to these rods the 
•irr^»c\*^e\i vrra of a cork-screw, because that shape 
.uv'*i^ri;vs :cte KH*atis of placing and of rcmoTing 
;ie •/tpc.tcs o:' s:".k at wilL without bein^ oblij^ed 
i\' >r\M*^ t^e«*» js w:t< the case when these rods 
tv<^«^ij^t<\i m the tomi of a rin*. 

\x .xK\:t nineteen inches from the traverse^/), 
w ;» u\\y!ett niler, J [^ which rests one of its 
vAtivtt^ftJe^ <^n the prop L. and the other is fastened 
t\^ iW iHilN*^ K in the manner which we shall ex- 
plxiirt. Thts rtiVr. perhaps on account of its form, 
t>i v*alU\l ihv* swvvrx! : it has also obtained, from its 
ntoiKMu the name c\»-rjV'<r. This sword, or dis- 
Hf^Hiin^rwt^^ Ivars two small rods of iron, wand 
*K \^f four to five inches in length, which are set 
p«Tpendionlarl\\ at six inches and a half from each 
other. The ends of them are likewise made of a 
^*p^^al fornu in onler that there may be no difficul- 
ty in p^^$s\n^::; and n^passing the threads of silk. 
Thest* ttfo irtMi n^ls are called the guides, because 



• I lm\«* intr«H)uoo«) hrr«* th<* name of thf^ fiistributing*rod> as 
^^ <ip|mtpriAtc, aiul havo U5cd that appellation througb the 
ipiiiiiiUpaf the treatise. 
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it is by their agency that the threads are conducted, 
and properly distributed on the reel. 

The prop L must be open on the top, in order 
to give a passage to the distributing-rod; and the 
notch ought to be sufficiently wide and smooth to 
permit the rod to act freely in its motions for- 
wards and backwards. 

The pulley, /, is called the little roller. It is 
placed horizontally, and turns upon a pivot, which 
is firmly secured in the side A B of the frame. 
There is strongly fixed upon the little roller a 
piece of iron, dfj of which the end is bent to form 
a pivot, that passes through a hole in the extremi* 
ty of the distributing rod, at rf, and serves as the 
point of its sup[)ort, and the centre of its motion. 
This pivot must not be closely fitted to the hole of 
the rod, but, on the contrary, must be sufficiently 
loose to allow of a free movement. 

The axletree of the reel is rounded ajt its ex- 
tremity Ej where there is a channel that enables 
it to perform the office of a pulley. From this 
channel proceeds a cord-without-end, which encir- 
cles the little roller, and communicates to it the . 
motion of the reel. The roller being thus brought 
into action, the pivot d /, which is fixed to it, 
makes the distributing rod to move alternately 
from right to left, and from left to right : that is, 
from d to L, and from L to d. It is this alternate 
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motion which has given the name of go-come to 
the niler that bears the guides. 

In the fore part of the mill, in front of the 
traverse AD, is a basin I m n, usually of copper, 
of an oval form, set upon a furnace o p q. The 
furnace and the boiler must be so adjusted that 
the two wire-drawers a a, shall be raised about 
-ten or twelve inches above the borders of the 
kettle, and that they correspond perpendicularly 
to the middle of that vessel. 

The furnace may be made of tiles, of bricks, 
of iron, in fine of a variety of materials; but of 
whatever it be made, there must be a small door at 
. p, for the purpose of maintaining a fire during the 
time of drawing the silk from the cocoons. On 
the left side, that opposite to the door, a small 
.chimney or a tube must be fixed to carry off the 
smoke. The brazen kettle ought not to be very 
large, or very deep, but it is necessary that it be 
so well fitted to the furnace, that no smoke or hot 
blasts can escape to burn or to discolour the silk, 
and to incommode the Drawer.* 

Upon the fore part of the mill, between the 
traverse A D, and the other traverse Y Z, there is 
a plained board nailed underneath which is called 
the shelf, and serves the Drawer as a place to de- 



s of this basin may be from twenty to twenty- 
four inches in length, sixteen to eightfen inches in width, anil 
fanr to Bve in depth. 
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posite Iier buncli of twigs, her cup ol' fresh watur 
to cool her fingers, and the bad cocoons that do 
not wind. 

The reel, which requires to be of an ingenious 
mechanism, is composed of an axletree and four 
arms. The axictree, as we have already said, is 
armed at each end with a pivot of iron, supported 
by the two props G and H, and is turned by means 
of the iron handle a b c. This axletree is pierced 
by four mortises, which traverse it in the form of 
a cross, to receive the spokes of the arms. 

The arms are composed each one of a traverse 
g hi and the two spokes rs and t v. These spokes 
support the traverse at one end, and they enter by 
the other into the mortises of the axletree. The 
mechanism of these arms demands much attention. 
It is of the utmost consequence that they be cor- 
rectly made; we should not otherwise be able to 
take the skeins from the reel without spoiling the 
silk. In drawing the silk from the cocoons we 
always make two skeins at a time; one at one 
end of the traverses, and another at the other 
end. These traverses thus simply constructed 
would not give way in any manner to facilitate 
the removal of the skeins. Now as' the silk is 
full of gum, in cooling it becomes glued to the 
traverses, and this increases the difficulty of its 
pmoval. Tile rapid motion of the reel keeps 

J threads of silk in continual tension, and they 
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become more tight upon the reel by the contrac- 
tion of the silk as it dries. All these circum- 
stances make it very difficult to take off the 
skeins from the reel. By a particular construc- 
tion of the arms of the reel, we obviate every 
impediment. This construction consists in ma- 
king the spokes of two of the opposite arms of ohe 
piece, and the spokes of the two other arms of sep- 
arate pieces. The spokes which are of one piece 
traverse the axletree of the reel, whilst the spokes 
which are of two pieces, do not go through the 
axletree but terminate in the mortises upon the 
spokes that are of one entire piece. 

In the figure, plate second, the spokes of the 
arm which are seen above the axletree of the 
reel, and those of the opposite arm underneath, 
are of one single piece, and pass through the 
axletree in the mortises 2 and 3. But the spokes 
of the two arms which are perceived on the 
right and reft, and that appear to go through the 
axletree, are of two distinct pieces, terminating 
in the mortises $ and a:, upon the spokes of the 
two other arms. We never displace the two 
arms which are supported by the spokes of a 
single piece, and one of the intersected ones is 
likewise not to be dismounted : they must on the 
contrary, all the three, be firmly secured in the 
mortises of the axle. Without this precaution, 
the rapid motion of the reel would cause the 
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rntcrsccted aim to escape from its place.like a 
sfonc from a sling. 

With regard to the other intersected arm, 
marked in the figure by Iho letters s r t n, it is 
moveable, that is to say, that one may dismount 
it, or restore it to a firm position at will by the 
means of two wedges of wood. The morlises 
. s and X, designed to receive the divided spokes, 
arc made longer than the mortises 2 and 3 of the 
undivided spokes. When we wish to fix this arm 
upon the reel, wc force the two spokes into the 
two mortises exactly opposite to the sjiokes of 
the other arm. As these spokes-do not fill the 
whole length of the mortises, we drive, by smart 
strokes 6f a hammer, the wedge y into the mor- 
tise X, and a similar wedge into the mortise 5. 
These two wedges, pressing strongly the ends of 
the spokes in the mortises, liold them steadily, 

tBo that with the quickest motion of the reel they 
cannot escape. 
r When it becomes necessary to slacken the reel, 
lO order to remove the skeins, we take out the 
Wedges and thrust the spokes into thcir'"placos, 
that is to say into the otiier end of the mortiscsj 
where they sink by their own weight into the 
I axle as much as is necessary, because the mortise 
in this particular part pierces through the axle- 
► tree. Proportionably as the spokes sink in the 
mortises in tlio place of the wedges, the traverse 
15 
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g hj is drawn nearqr to the axle, and the skeins 
are then found slack enough to be taken with 
ease from the reel. 

All the different parts of the reel are common^ 
ly made of walnut wood- Every other part of 
the mill may be made of white oak, or of any 
other wood that is well seasoned , and that is not 
very liable to be affected by a moist atmosphere. 
For the instruction of those who may under- 
take to construct a winding-mill, we will further 
remark ; 1 st. That a small cut must be made 
obliquely in the undivided spokes at the point 
where they ineet with the wedges in the mortises. 
This is necessary in order to give the wedges a 
better hold of the divided spokes and thus*confine 
them immoveably. 

2d. That part of the mortise which receives 
the wedge, we here again direct to be made lon- 
ger and wider than the part occupied by the 
divided spoke for the purpose of admitting the 
spoke to sink readily when we loosen the reel. 

3d. T^e spokes of the moveable arm ought to 
have a little play at the points r and t, in order 
that they may yield in some measure when the 
lower ends are driven by strokes of the mallet, 
into the place of the wedges. 

4th. The silk when it reaches the reel is yet 
full of gum, which the hot water of the basin 
has liquified, and it therefore readily becomes 
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glued upon l!ie traverses of the arms. This is a 
great disadvantage, because in taking the skeins 
from the reel, the adhesion gives a roughnees to 
the silk. The remedy which has hitherto been 
applied to this inconveniency, has consisted in 
the diminution of the surfaces upon which the 
threads are extended. To attain this object,' we 
cut a groove in the external part of each tra- 
verse, following its whole length, and leaving 
borders less than the tenth of an inch thick, and 
wrought perfectly smooth. By this mean, the 
threads of silk beai* upon the two borders of the 
channel, and touch scarcely more tlian two points 
of each traverse. 

5th. The arms of the reel ought not to be fixed 
upon the axletree, at equal distances from the 
two ends, but more space must be left on the 
side of the pulley, in order to reserve a free pas- 

E_8Bge to the cord-without-end. 

The ancient mill which we have described, is 
iie basis of all the others, which differ from this 

fpnly in a small number of pieces that have been 
ilded or altered to bring it nearer to perfection. 

^All the other pieces are entirely similar both in 

^orm and in dimensions. In every mill for win- 
jding silk we find again the reel, the distributing 

liod, the guides, the shelf, the kettle, the furnace, 
lie supporters of the distributing-rod and those 
^f the axle. No change has taken place in any 



no 
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of these pieces ; tlicy arc all of their original 

form, and continue to be applied to tho uses for 
I lyhich they were first invented, and to which they 
' '011 seem to be well adapted. The little roller 

and the pulley of the axlctree of tlie reel are the 

only pieces that have undergone some changes. 

Upon these two pieces depends the perfection ^f 
I the winding-mill ; and it is also with regard to 

these two pieces that artists have exercised their 

invention and their industry. 



CHAPTER XV 



PTHE ANCIENT 
FROM THE COCOONS, AND PARTICULARLY 
BI-EUIStl CALLED GLAZING. 

The ancient winding-mill, which we have de- 
scribed in the preceding chapter, is a machine 
passibly comple.\, when we take into view the 
simple purpose for which it was first intended ; 
and were wc to estimate its adaption to the de- 
sign, by the accuracy observed in the construc- 
tion of tho diflefent pieces of which it is compo- 
sed, one would be apt to believe that nothing 
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I «ould be added for its improvement. Ncvcrthe- 
, it is a very imperfect machino, which makes 
only a defective and homely silk. Notwithstan- 
ding the imperfections of this ancient mill, it is 
still that which is mostly used in France. The 
French nation, otherwise so active and so indus- 
trious, has in this first process of making raw 
silk, remained for nearly one hundred and fifty 
years attached to the same bad, inveterate cus- 
tom. This does not appear surprising to us, 
because wo know that these operations have 
continued iu the hands of country people, who 
having once contracted a bad liabit, and being 
rarely capable of correcting themselves, are gen- 
erally but little disposed to receive instruction from 
others.* 

The principal failing of this windJng-mill, is 
that it produces a glazed silk. As this term maj 
not be well understood by many of our readers, 
we will define it. Glazing consists in the threads 
of silk being so badly directed upou the reel, that 



' These severe remarks, of jirelty general application to the 
ruralpopnlntionofPrance, fall hariniess here among Ihe enlighl- 
ened jeomanry of our countrj- ; for mkny of (hem have COQ- 
tributed to the advancement of knowledge, and most of them' 
have that portion of good sense ivhich enables a man to abandon 
erron eons habits and to receive those improvements which the 
experience of others has established. 1 therefore praj their 
forbearance in favour of my author ; and 1 hope, notwithstand- 
ing the above Eally, thai they will, in perfect good liumour, ac- 
company him to the end of his journey. 
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thev bv upoQ each otber. As they 2re full of dis- 
solved ::ttOi* and touch each other io. their whole 
let»$tb« they become glued together, and the gam, 
^hen dry, gives that glossy appearance to the 
skeiu5« vi'hich we call glazing. 

One of the most perplexing casualties in winding 
the silk from the cocoons, is the glazing, of which 
we enumerate several different sorts. Ahhough 
they be not equally bad. they are sufl^ently so to 
make the silk lose a part of that glossiness which 
ix>nstitutes its good quality, and consequently thej 
diminish its value. In effect, when we ccHne to 
wind these glazed skeins upon the qoiUst the 
threads are found to be so strongly glued togedier, 
that the minute particles of which they are com- 
posed break in many places, and the separation of 
its fibres cottons the silk, and renders it unfit to 
be converted into organsine for the warp of our 
l^est silk stuffs. 

Before the pulley, the distributing rod, and the 
guides were added to the ancient mill, the skeins 
wore corapletely glazed : they were masses of silk, 
of which all the threads cohered throughout their 
extension : l)ecause falluig continually in the same 
irirootion u|Km the reel, they touched each other, 
from iho boirinninsc to the end. The cultivators 
of silk« feeling all the disadvantas^es of this blem- 
islu sou£:ht its remedv in a winding machine, 
which would change continually the position of the 
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threads upon the reel, and thus prevent, for a cer- 
tain number of revolutions, their application upon 
each other. They first imagined to cause the 
threads of silk to pass through two guides of iron, 
fixed in a distributing-rod of wood, and to give to 
this distributing-rod an alternate motion from right 
to left, and from left to right. In order to produce 
this movement, they secured it by one end to the 
pulley/, (Plate II.) and rested the other end upon 
the prop i#, in the manner already explained. The 
pulley receiving its movement from the axle of the 
reel, gives a rotary motion to the pivot d f, that , 
carries with it the end of the distributing-rod, and' 
communicates to it a forward and a backward 
nxovement. As the threads of silk are passed 
through the ringlets of the two guides, and these 
guides are set upon the distributing-rod, it is evi- 
dent that they also are carried from right to left, 
and from left to right. Consequently, the threads 
will not always fall upon the same points of the reel. 
Such, then, is the important use of the pulley, 
cf the distributing-rod, and of the guides. Their 
design is to obviate the glazing ; or, which a- 
iQOunts to the same thing, to prevent the threads 
from falling upon each other. It is, therefore, re- 
quired that the movement of the pulley be so pro- 
portioned to each revolution of the reel, as to pro- 
duce the most advantageous distribution of the 
silk upon the reel. When we perceive that there 
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1. 13 some glazing iu the sk.eins, wo may at once cou- 
l elude that the proportion between the pulle_y and 
I the grooves of llie axle is defective. 

If wc suppress the pulley and the guides, that 
fthe threads might go straight from the wire- 
I drawers to the reel, unquestionably Ihese threads 
I would constantly fall upon the same points of the 
k traverses, and both the skciiis would be complete- 
ly glazed as in figure 1st, Phite 111. 

If in making use of the pulley, it were made 
of the same dimensions as the ehannet of the 
axle, it would make precisely the eame number 
of revolutions as the reel, and the two skeins 
would still be entirely glazed, but they would be 
I placed obliquely and in the tnanncr of a ecarf 
[■'Upon the reel. (See figure 2.) 

But if the reel should perform two revolutions 
whilst the pulley made but one, each skein would 
be divided into two parts, crossing each other at 
the same point, as in figure 3. 

If the pulley made one revolution in the same 

y time that the reel performed three, eachskoin would 

[■appear to bo separated into three bodies, and 

[would cross in two points, as represented in figured. 

The pulley making one rotation whilst the reel 

L would make four, the two skeins would each of 

r &em be divided into four parts which would cross 

in three pointy. This glazing is represented in 

figure 5. 
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^■it is, then, easy to conceive that, as the relative 
movements of the pulley and of the reel are va- 
riously mollified, the skeins will be placed upon 
the reel in an equal variety of forms, and conae- 
quently, that the greater or less degree of glazing 
will depend upon the good or bad ratio established 
between these two pieces. The above mentioned 
diversities of glazing arise from the defective 
proportion between the pulley and the grooves of 
the axle of the reel. This imperfect proportion 
produces in the above cases a distribution of thq 
threads upon the traverses, which from one to six 
revolutions return in the same order to the same 
points ; and the gum being still in a liquid state, 
they are inevitably glued together. 

It would be useless to enumerate here, all the 
erroneous proportions which have been in use 
among us, but it will better promote one of our 
chief designs in writing this treatise, to make 
known the late principal improvements, and. to 
urge the abandonment of our blundering habits, 
and the adoption of a more perfect system. 

There are three proportions that have been 
proved to be very good, altliough they have not 
the same degree of excellence. For instance, 
the ratio of twenty-three paits for the circumfer- 
ence of the grooves of the axle, and of thirty- 
seven parts for the circumference of the pulley, 
places the threads on thirty-seven different points 
16 
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■ of the reel, before they return to the first course 
'of threads laid. 

The proportion of twenty-nine of the axle, to 
.forty-seven of the pulley, distributes tlie threads 
on forty-seven different points, and makes a 
skein almost without glazing, and nearly as per- 
fect as that represented in figure 7, Plate III. 

The ratio of 22 1-2 to 37, appears at the first 
view preferable to the two others, because the 
thread docs not return to the first thread laid till 
:after seventy-four revolutions. But the approxi- 
mations are so close that there is danger of 
glazing. We believe then that tlie two first pro- 

^ j)ortion3 present the moat advantageous results. 
It appears to be very easy to establish a good 
proportion between the pulley and the grooves of 
,the reel. We attain nevertheless with great diffi- 
culty the requisite ratio. Every one, after reading 
the two following instances, taken from a publica- 
tion of the author of the corrected winding-mill 

' of Languedoc, will be able to judge of the ex- 
treme perplexity of fixing immoveably that just 
ratio which will secure our silk from the detriment 
of glazing. 

' That ingenious author states, " that if the pul- 

p Jey is to the axle as 29 to 47, that is to say, if the 

j&xle make 47 rotations whilst the pulley makes 

29, one will have an excellent proportion, and the 

-skein formed from it will be perfect, and nearly 
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such as is represented in figure 7, Plate III. But 
so much accuracy is requisite, that- if ttiis same 
pulley, instead of 29 precise revolutions, should 
make merely a quarter of a revolution more or less, 
the whole proportion would he discomposed, and 
would produce in the skeins a difference resem- 
bling that in figure 6, Plate III. Now one-twentieth 
of an inch, more or less, in the circumference, 
sufiices to work these unaccountahle changes." 

The author urges his proof still further, and to 
make one more sensible of the exact proportion 
which it is necessary to establish between the axle 
and the pulley, he adds : " Let us suppose that 
the three lines s t and u, (on the margin of Plate 
III.) be three threads which measure exactly the 
circumference of three different grooves of axles ; 
the difference of length between them must ap- 
pear to be quite unimportant. Nevertheless, 
when applied to a pulley of twelve inches in cir- 
cumference, they will cause a very different dis- 
tribution of the thread upon the reel. The long- 
est, s, will place the thread iu twenty-one separate 
points ; the middle one in forty-seven, and the 
shortest in thirteen. Compare the three numbers 
together ; compare the three measures with each 
other, and then imagine the extreme accuracy re- 
quired in adjusting the proportion between the pe- 
.liphery of these two pieces." 
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We must then eoBcIude with the author of the 

* above statement, that it is extremely difficult to 

establish, between the axle and the pulley, a ratio 

that will not fall upon one of the innumerable 

faulty points. Even when the machinist perfectly 

understands this proportion, and should succeed in 

executing it with the greatest exactness, there 

, would still remain many diificulties to surmount in 

order to avoid the blemish of glazing. These 

difficulties arise from the general defects of the 

I winding-mill itself ; for llus machine, by the chan- 

[ ges to which it is liable, is defective in almost 

I alt the pieces of which it is composed. The roller 

has its failings ; the pulley of the axle has its 

ewn. The same may be said of the distributing- 

[ Axi. The cord-without-end is liable to alteratioBS 

' against which it is impossible to guard it, and to 

which it is difficult to apply a perfect remedy. In 

fine the whole structure of the winding-milJ very 

often occasions glazings, as we shall proceed to 

explain in detail. 

I The roller and the axle of the reel are of wood ; 

fcgs, rainy or moist weather make them swell ; 

I dry weather, northerly winds, and heat contract 

I >|hem ; and in either case, the proportion between 

T 'tite two is discomposed. 

If the Drawer, who collects the threads frcun 
the kettle, in presenting them to the Winder, lets 
some drops of water fall upon the roller, the wood 
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(Veil, and thus the circumference of this pul- 
ing increased, the roller loses the proportion 
which it bore to the pulley of the axle. The wa- 
ter will also swell the pin that serves as a pivot to 
the roller, and will contract the bole iato which 
this pivot enters ; therefore the roller must turn 
with more difficulty, and will make fewer rotations 
than the number required to maintain a proper ra- 
tio with the movement of the reel. 

If, whilst we are drawing the threads from the 
cocoons, some particles of silkgshould adhere to 
the groove of the roller, or to that of the pulley 
of the axle, the circumference will be changed, 
and the requisite proportion be destroyed. Or if 
some of those particles should attach themselves 
to the axle of the roller, they would embarrass its 
motion, and it would turn with more difficulty. 

The distributing-rod not turning freely at its 
centre of motion upon the pivot, (d, Plate II.) the 
roller would be restrained in its movement, and the 
full number of revolutions would not be performed ; 
or if the pivot d f, which fastens the distributing- 
rod to the roller, not being strongly fixed, should 
have the least vibration, in both these cases the 
ratio would be discomposed, and the glazing would 
be inevitable. 

If the iron rods of which the guides are foriaed 
sliould be too long or too slender, the alternate 
movements of the distributing -rod would give them 
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I *sciIlations that would certainly produce the gla- 
ring. 
■The cord-with out-end, by its continual friction, 
I'gradually wears away the wood of the roller, and 
1 ftat of the pulley of the asle, and by thus deep- 
; the channels, causes an irregularity in the 
I jsst proportion which ought to exist between them. 
■ If the cord be too loose, it will slip upon the 
□tie or upon the roller, and in either case the roller 
ill not make its proportional number of rotations. 
I- A cord of cat-oit lengthens, and consequently 
slackens, in moist weather, and it shortens and 
becomes tighter, when the atmosphere is dry. If 
the cord be of hemp, or of flax, the elTect is re- 
I yersed ; it shortens in moist, and lengthens in dry 
r Weather. Thus every change in the state of the 
[ air produces a change in the tension of the cord. 
If the pivots of the axle of the reel he not pre- 
cisely in the centre of the pulley, the reel will not 
turn in a perfect circle, and the cord at each revo- 
lution will be alternately tight and loose. This is 
I with us *a very common defect. It arises from 
Bl^e inattention of the machinist in making the 
Bchannels of the axle before the pivots were set; 
y#hereas these pivots ought first to be secured in 
J 'Uieir places, and serve as the centre of motion in 
I forming the channels. 

The horizontal position of the roller upon the 
frame of the mill, and the vertical situation of the 
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italley of the asle, make the cord-without-end to 
Wntor obliquely into the cavities of these two pul- 
leys. The channels are usually formed in half 
circles ; and the lowest part having a smaller cir- 
cumference than the sides, the cord entering indi- 
rectly, bears partly upon the sides ; and therefore, 
at each revolution of the reel, rmis over an inter- 
mediate space between the bottoms and the upper- 
most parts of the grooves. If a slow motion be 
given to the reel, the cord, being then less tight- 
ened, slides more easily to the bottoms of the 
channels, and the proper ratio is preserved ; but if 
the reel be turned swiftly, the cord is more tightly 
stretched, and supports itself rather upon the sides. 
The space passed over by the cord is consetjuently 
greater or smaller, according to the slowness or the 
quickness of the movement, and therefore may 
alter the proportion, and produce the glazing. 

We have, indeed, for a long time past, taken 
notice of this variation in drawing the silk from 
the cocoons. We have always remarked that, in 
changing the Winder, there was a change in the 
form of the skeins, and we attributed this variation 
merely to the change of hand, because we did not 
seek for the true source of the evil. The author 
of the corrected winding-mill of Languedoc was 
the first to disclose the cause of this variation. 

If the structure of the winding-mill be not exe- 
juted in the firmest manner, the vibrations to 
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which it wooM be liable, would infallibly shrtpr 
some degree 'of glazing. The same thing mmt 
occur if the axle be not so well adjusted between 
the two props, as to prevent it from moving eitiier 
on one side towards the handle, or on the otlm 
towards the prop G* 



CHAPTER XVI. 

* 
DESCRIPTION OF THE WINDING MILL USED IN PIEDMONT. 

Those , who know by experience what glazbg 
is, who are acquainted with its different kinds, and 

* My author has, in the preceding chapter, and in this, very 
properly recorded the importance, and given the mles of con- 
structing the winding-mill in a solid and correct manner ; and to 
show the dangers of glazing, with the great difSculty of escaping 
them all, he has there with equal propriety also given us a par- 
ticular account of the different causes of that blemish. He de- 
scribes its production in so many various ways, in order to awa- 
ken public attention, and to give to his fellow-countrymen a fuU 
perception of the disadvantages under which they laboured by 
their culpable heedlessness of this momento^s subject. The 
value as well as the beauty of silk is greatly enhanced by avoid- 
ing that defect ; and he, like a good citizen, was anxious that 
his country should be relieved from the charge of supporting the 
labourers of a foreign nation, by employing its own artisans in 
working an improved production of its own soil. 
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the multiplicity of causes which produce them, 
were sensible of the extreme difficulty, of banishing 
entirely this evil from the process of forming the 
silk into skeins. To attain that end, it would be 
requisite to have winding-mills executed with ma- 
thematical accuracy. There can be no hope of 
this as long as the construction of those mills is 
left to country workmen. These imskilful artists 
do not see the marvellous effects of prcciseness in 
the adaptation of the different parts of this useful 
machine. They know nothing of the proportions 
upon which the perfection of the winding-mill de- 
pends. Their mills, grossly constructed, without 
the aid of rules, or of any thing like principles, 
make only a bad and unsightly silk. 

It would be a lasting benefit to our country, if 
in every province whose inhabitants are engaged 
in raising silk-worms, there were established a 
manufacture of winding-mills, directed by an in- 
teUigcnt and scientific man ; and that by a strict 
law, no macbine should be delivered to a purchaser 
without having been previously examined, piece 
after piece, by the Director of the manufactory ; 
that a statute, under a heavy penalty, should re- 
strict every one to the purchase of his mill from 
the authorized manufacture of the Province ; or, 
if made elsewhere, tliat it should pass inspectiou, 
and receive the certificate of the Provincial Direc- 

r before delivery. By patronizing suchanesla- 
17 
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blishment, the French would soon succeed in ma- 
, king a silk as.beautiful, and perhaps more perfeott 
than that of the Piedmontese. 

No nation of Europe has contributed so much 
as the Piedmontese, to improve the mill for the 
winding of silk ; but this machine did not at 
once reach the perfection wliich it has now attain- 
ed. One of the principal points which first drew 
the attention of their cultivators of silk, was that 
the fibres, of which the threads were composed, 
reached the reel without being embodied, or united 
to each other. As a remedy to this defect they 
first imagined to cause each thread of sillt, as it 
issued from the wire-drawers, to pass over the cir- 
cumference of two cylinders. This invention had 
two advantages : the one was, tliat the different 
fibres of which the threads were formed, being 
compressed upon the cylinders, the liquid gum with 
which they were saturated glued them together, 
and made of the whole a single compact thread : 
the other advantage was, that the compression up- 
on the cylinders expelled the moisture, and caused 
the threads to be placed upon the reel in a dryer 
state, and less liable to form glazed skeins. The 
cylinders which they used at that time were mere- 
ly two common spools, through which two iron 
pins were passed, as they are represented at P and 
■0, in the figure R, placed under the reel, Plate II. 
This figure R represents a frame of wood support- 



% 

ing the twcK spools. The two tenons, 6 and 7, 
were driven into the two mortises 4. and 6, of the 
traverse A and i), and each thread of silk was pas- 
sed around one of these spools. 

This new method at first took favour, because it 
gave to the silk a finished appearance^ which it 
never had before. But this invention had also its 
disadvantages. The pressure upon the spools gave 
a flat formation to the threads* Besides, this pres- 
sure was not strong enoughl, for the fibres were 
not completely united ; were not sufficiently dry ; 
were not sufficiently smooth. For these reasons 
thejr^wppressed the spools, and they imagined to 
crosrthe two threads of silk issuing from the wire- 
drawers, as represented at the point Xy Plate IV. 

This innovation succeeded admirably well. - The 
silk acquired from that moment a very different 
and a far superior quality. From the flat thread 
of the spools, it became round on leaving the point 
of crossing. Although the threads were only ap- 
plied one upon the other, without being twisted', 
the fibres appeared to be well united, and to form 
a compact thread.* This crossing of the threads 
expelled also the moisture much better than the 



• I believe that M. De la Brousse was' here led into an error 
by misinformation. The mere application of one thread upon 
the other, if the pressure were considerable, might ca^se the 
close union of the fibres, but I do not see the possibility of itg 
producing roundness without a single conTolution, 
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Spools. It Stopped, likewise, the floating particles 
of silk which arose from the caldron with the 
threads. The silk was thus distributed upou the 
reel ia a purer aud in a dryer condition. 

After the discovery of the crossing, the Pied- 
montese added several other improvements to their 
winding-niitl. They applied themselves more es- 
pecially to the correction of the defects of the dis- 
tributing-rod and its guides ; and to the study of 
■ eslahlishiiig between the roller and the pulley of 
> the axle, a proportion so exact, that the threads 
should continually take a separate position upon 
the traverses of the reeli so that no longer laying 
upon each other, they might not be glued together. 
After the most careful examination, they concluded 
that they should never attain the end which they 
sought, as long as the roller should receive its move- 
ment from the reel, by the mean of a cord-without- 
end ; because this cord, by the alternate changes 
to which it was liable, and which were constantly 
occurring, conformably to the different degrees of 
1 moisture or dryness of the atmosphere, perpetually 
; deranged the most perfect proportion established 
between the axle and the roller. They have pro- 
hibited the movement by the agency of a cord, and 
have substituted four gearing wheels, with an es- 
alished number of teeth, in order that the advan- 
ing^fluul the retiring motion of the distributing- 
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rod with its guides, should be permaaently regula- 
ted with each revolution of the r eeU 

The Piedmontese have also increased the dis- 
tance from the guides to the reel, and have fixed it 
at three feet five inches, in order that the minute 
particles of water with ^hich the threads of silk 
are charged, being longer exposed to the air, might 
evaporate more, and the silk be deposed upon the 
reel in a dryer state. All these rules, and several 
others relative to the winding of silk from" the co- 
coons, are comprised in a statute, which the Gov- 
ernment of Sardinia causes to be rigidly observed. 

la the winding-mill established by law in Pied- 
mont, the roller and the pulley of the axle are 
perfect cog-wheels. From one to the other of 
these pulleys, there is an arbre three feet* long, 
which at each extremity is armed ^with a pinion- 
wheel. One of these pinions gears with the pul- 
ley of the reel, the other gears with the roller ; it 
is by these means thkt the roller receives motion 
from the reel. 

As to the proportion, they probably chose that 
which they considered to be the least imperfect, 
and it was between the pulleys of the reel and of 
the roller that it was established. The two pinions 
of the arbre had each the same number of teeth 
as the pulley of the reel. If the pulley of the 
axle had twenty-nine teeth, and the roller forty- 

* This is French measure, equal to about 3 feet, 2 1-2 inches. 
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seren, they had the same ratio as that adopted for 
the improved binding-mill of Languedoc. 

Although the winding machine of Piedmont 
have passed, till now, for the best mill in use, it is 
perhaps not the one which ought to be preferred. 
The four gearing wheels .being made of wood, are 
liable to many casualities. The teeth wear away 
and are sul^ect to break ; the arbre, which com- 
municates the movement to the distributing-rod, 
being also of wood, is apt to warp, and is exposed 
to vascillaticHis on account of its length ; so that 
they are under the necessity of providing two or 
three sets of all these pieces, in order to change 
them in case of accident. This provision occa- 
sions also an increase of expense.* 



* We find here the genend constmction of the Piedmontese 
mill, but not a word of information respecting the ratio of mo- 
tion. Probably it was not then known in France, for that was 
a point which conld not be ascertained like the other parts of 
the machine, bj a transient inspection ; and it was of impor- 
tance to guard the secret. But the great difficoitj does not 
consist so mach in finding a good proportion between the pulley 
of the reel and that of the roller, as in meeting the alterations 
which may occur in that proportion, from a variety of causes. 
The Piedmontese mill must be constructed upon better princi- 
ples, or with more mathematical preciseness than all others, or 
their artizans must operate with superior skill, otherwise the 
silk which it produces would not to this day have continued to 
surpass in beauty and excellence that of the rest of the world. 
As to the extra charge of providing a change of pieces, the cost 
is of little importance when the advantage resulting from it is 
f^ great. A machine of this kind ought not to be left in the 
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DESCRIPTION OP THE IMPROVED WINDING-MILL OF LANGUEDOC. 

There are in this new winding-mill three 
improved pieces, and three additional pieces. 
The three improved pieces are the pulley of the 
axle, the roller, and the distributing-rod. The 
three additional pieces are a moving traverse which 
bears the roller and the distributing-rod ; a pulley 
with its bracket, and a cord provided with a 
weight of six or seven pounds. 

The pulley of the axle is no longer, in this new 
mill, as it was in the ancient one, a simple channel 
cut around the end of the axle. It is now a real 
pulley made in the same manner as the roller, but 
of much smaller dimension. The inventor calls 
this the joint-pulley, because it is closely jointed 
to the end of the axle-tree at E, Plate IV. where 



case of stopping for the lack of a spare piece to replace one 
that may have failed. If in their improved mill of Languedoc 
they neglected a supply of pieces to put in the places of those 
that perform badly, the Piedmontese may well laugh at theit 
improvidence. 
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it is well secured with glue in order that they maj 
form one body^ 

The figure A of the same Plate, represents this 
joint-pulley seen in front, and the figure B shows 
its profile. There is a perforation of two inches 
and one sixth of an inch in diameter, tbroug]|. its 
centre, to which the end of the axletree is fitted 
so as to fill it exactly, and to admit of its being 
solidly fixed by glue. The author requires that 
the end of the axle be not rounded off for the re- 
ception of the joint-pulley, until the reel, armed 
with its two iron pivots, be in place. By turning 
the reel after it is placed upon the frame, an 
artist, with his chisel, may be sure of taking 
off the wood at an equal distance from the centre, 
and thus the pivot of the axle would also be in 
complete accordance with the centre of the pulley; 
it would, therefore, turn in a perfect circle with 
the reel, without which the proper ratio of motion 
could not be maintained. The bottom of the 
channel of this pulley is furnished in its wholo 
circumference with twenty -three polished iron 
pins, driven tightly into the holes. The openings 
of them are seen marked in the figure A, and the 
pins in their places in the figure B, Plate IV. 

It will be remarked, at the first inspection of 
plate IV. that the inventor has not left the handle 
of the reel on the side of the pulley. He has re- 
moved it to the other end of the axletree, as may 
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I seen at A/, and this ia a beneficial improve- 
■ ment. 

The roller is of the eame form as the pulley of 
the axle; but its diameter is greater, and the 
central hole is much smaller, being only seven- 
tenttis of an inch in diameter. The circumfer- 
ence of this pulley surpassing considerably that 
of the joint-pulley, the iron pins with which the 
bottom of its channel ia provided are more nu- 
merous ; they amount to thirty-seven. The joint- 
pulley is three inches and eight-tenths of an inch 
in diameter; and the diameter of the roller is 
nearly six inches. One may give more or less 
depth to the channel of each of these pulleys ; but 
the proportion which the author has established 
between the periphery of the pins of each of 
b .them must be strictly followed. 
H This proportion is of twenty-nine parts for the 
B^circumference of the axle-pulley, and of forty- 
Bfeven parts for that of the roller. By this ar- 
' rangement the reel makes forty-seven rotations, 
whilst the roller makes only twenty-nine. This 
proportion is excellent; but we must recollect 
l^that it is to be cast upon the dimensions of the 
BT circles of iron pina of each pulley. The accura- 
cy depends upon the mathematical arrangement 
of these pins, because the cord-without-end must 
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them. 



As the author of this improvement had no 
18 
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reason to bcKeve that the artisans who make t 
pulleys of our- winding- mills could work with i 
precision sufficient to secure tliat exact propor- 
tion whicli lie had established between the roller 
and the pulley of the axletree, he had at first 
imagined to form upon the roller three channels 
of different depths ; so that these channels being 
in distinct proportions with the joint-pulley, the 
roller by this mean became equivalent to three. 
When some derangement in tho proportion was 
discovered, that is to say, as soon as any glazing 
was perceived upon the skeins, tho cord*will>out- 
end was removed to another channel ; thus the 
proportion being changed, one might presently 
remark that the distribution of the silk was made 
in a different manner upon the reel. If, a few_ 
minutes afterwards it was perceived that 
new proportion exhibited a bad effect, the cba^ 
nel was immediately changed either by removing 
the cord-without-end to the third, or by restoring 
it to the first channel. 

To have obtained this remedy against the gla- 
zing, was a point of considerable importance ; 
but it was attended by two disadvantages. The 
one was, that the cord-without-end could not be 
removed from one channel to the other without 
stopping the reel and interrupting the winding 
operation ; the other was, that the roller was reiii_ 
dered too heavy by the introduction of the 1 
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I channels upon its circumference. It was neces- 
I -aary to increase its thickness, andthis thickneee 
j made it unwieldy, whereas the roller cannot be 
L made too light, in order to yield readily to the 
^impressions of the cord-without-end. 

The author felt better than any body what was 
■anting to his new invention, and he immediately 
lought a remedy. He has succeeded by the 
tnost simple, and perhaps the most efficacious 
means that it is possible to imagine. It con- 
sists in placing one or both of two iron pins, as 
(<he case may require, in two holes made for tllis 
^rposo in the roller, and its effect is wonderful. 
r We can never use one or the other of these two 
r'pins without producing a total change in the ap- 
pearance of the skeins. All tbis arises from the 
simple act of placing or removing one of these 
pins, whereby the periphery of the roller is in- 
icreased or diminished about a hundred and fif- 
tieth part. That small variation suffices to break 
t^ff the imperfect proportion. 

The figure C, Plate IV. represents the front 

If -of the roller, and the figure D shows its profile. 

► The points which form a circle near the circum- 

iference of the roller, mark the holes of the thirty- 

"Seven iron pins which occupy the bottom of the 

tfchannel ; and in figure D, we see the arraoge- 

nent of these pins in their places. 

The two little iron pins /and /, marked in the 
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6gure C, Plate IV. are the two substitutes in liew 
of the two grooves suppreBsed by the author of 
the improved winding-mill of Languedoc. They 
are tied at their heads by a small piece of pack- 
thread, which is nailed upon the face of the roller 
at the point jj. Between the circle of black 
marks, indicating the holes for the thirty-seven 
iron pins, and the exterior border of the roller, 
we see two holes, t and u, designed to receive the 
two pins. As these holes are, in a sUght degree, 
more distant from the centre of the roller than 
those which occupy the bottom of the channel, 
the introduction of one of these extra pins must 
increase the periphery of the roller, and necessa- 

> -rily change the proportion subsisting between 
that and the pulley of the axle. 

When the two little pins are not wanted to 
break up some imperfect proportion, they must be 
■thrust into two holes, A and i, made expressly, and 

' marked by a black point on each side of the nail 
that secures the packthread. This precaution is 
taken in order that the pins may cause no embar- 
rassment upon tlie roller, and produce no obstacle 
to the movements of the distributing-rod. 

» r- The iron guides were formerly made of four, 
five and six inches in length. The ingenious 
author of this mill has reduced them to an inch 
and a half, the screw itself included. 

He has also added to his improvemeuts the 



moving travcree. The axis of the roller was 
before his aitcratioD sunk into the' frame of the 
mill on the side A B, Plate li. and the prop 
L, which supports the other end of the distri- 
buting-rod, was also sunk into the frame on 
the side D C. The roller could not consequently , 
yield to the tension, or brace the slackness to 
which the cord-without-end is liable by the chan- 
ges of the atmosphere- This cord being more 
or less tense, according to the degree of moisture 
or dryness of the air, produced continual varia- 
tions in drawing the silk from the cocoons. To 
remedy this evil, it was necessary to make the 
roller cede to all the impressions of the^ord- 
without-end ; that is, to enable this roller to ap- 
proach the reel when a greater tenseness in the 
cord-without-end drew it towards that point, and 
to take a greater distance whenever the cord 
relaxed. By these means it is certain that the 
cord-without-end must always be equally tense, 
whatever change might take place in the air. 

Our author has placed his roller upon the tra- 
verse T L, Plate IV. This traverse is indeed 
fixed at the point T, by an iron pin, which enters 
easily into a hole made in the bar D C; but the ■ 
other end L, only rests upon the bar A B, without 
being attached by nail or pin, so that the cord- 
ipitliout-end when it contracts may draw the roller 
to the axle of ihe rcol, and that a force 
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^oliii* in a contrary direction Bhould likettifll 
it towards the Httlo shelf when the ) 
ens. That is called the moveable traverse, 
;h contributes more than any other piece i 
tbo improvement of the winding-mill, for it BUp 
plies a remedy to all tlic variations of the < 
without-end. 

It was not sufficient to hare mado this fraw 
capable of being moved, but it was also necessa 
to oppose to the cord-witliout-end a force 1 
inidit form with it a sort of equilibrium, in ordd 
to maintain it always in the same degree of ten 
sion. This has been accomplished by the mea 
of a'^eight of six or seven pounds. This \ 
is suspended to a small cord that is fastened 
the right side of the moveable traverse, under til 
roller, and that passing over the little puHcy 
Plate IV, makes the weight fall under the winding 
mill, as denoted at P. 

This little pulley N, is set in the small bracke 
N O, which is fastened by two nails upon the l 
A B. One may see the plan of this pullcjf a 
its bracket in the figure r s, Plate IV. 

We may also observe the moveable travefl 
T L, in its place, furnished with its roller, 
the distributing-rod and guides, and the prop 
which bears one end of the rod. 

'ho figure X Y, represents the same tran 
in the same local tendency which it 1 
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Upon the mill. There are two notches 2 and 2, 
made in the two sides of the traverse, for the 
purpose of placing the prop 3 and 6. It is into 
the deepest groove 3 of the prop that the tra- 
verse is secured ; the shallowest groove is reser- 
ved for the reception of the distributing-rod. 

The piece 44, is a platform well glued to the 
traverse. Its use is to prevent the moveable tra- 
verse from overturning. This platform, as well 
as the traverse and the prop, is made of cedar, 
or pine, or of any other light wood. 

Upon the traverse there is a piece of wood 
tivo inches and two tenths square, in the middle 
of which is the central pin of the roller. This 
piece of wood, and also the pin, are of walnut, 
and must be closely fitted and glued to the tra- 
verse. This little piece has been added to the 
traverse, because, having a small surface, the rol- 
ler will be liable to less friction than it would have 
had if it bore immediately upon the traverse. 
The thickness of this little piece leaves a suiB- 
cient space between the roller and the traverse, 
to admit of a free passage to the cord that bears 
the weight. 

At the point c, near the platform, a round head- 
ed nad is driven into the traverse, and the cord to 
which the weight is suspended is fastened to this 
One may perceive that this cord passes 

fer the traverse to the little pulley N; and this 
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is an additional precaution to prevent the subver- 
sion of the moveable traverse. 

The figure G H, represents the same moveable 
traverse in ^roGle. G 6, shows the profile of the 
platform ; the little square piece of wood is seen 
at 7 ; the central pin of the raUer at 8 ; the prop 
which supports the loose end^ th^ distributing- 
rod is represented at 9, and the iron pin which 
enters into the bar D C, at the goint T, is seen at 
10. 

Such is the improved winding-mill of Langue* 
doc, which is certainly one of the most perfect 
machines of the kind in use at the pres^jit day, 
All the silk drawn from the cocoons by a mill con- 
structed according to these rules, will be free from 
the disadvantage of glazing. Heretofore, the 
principal cause of glazing arose from the imper- 
fect proportion between the roller and the pulley 
of the reel. Now, the ratio ©f 47 parts to 29, 
which the author of this corrected mill has adopt- 
ed, is excellent, and the means which he has 
invented to maintain invariably that {)roportion, 
have finally obviated every diflBiculty. 

1 St. The substitution of iron pins is a complete 
remedy to that change in the proportional circum- 
ference that previously occurred by the friction of 
the cord-without-eind, which gradually wore away 
the pins of wood. 

2d. By placing the handle of the reel on the 
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side opposed to the roller, the Drawisr, in. presen- 
ting the threads to the Winder, is not exposed to 
drop water upon the roller and upon its central 
pin, and thus the former disadvantages resulting 
from that circumstance are avoided. 

3d« In the anciei^winding-millf there were no 
means of obviq^pgtne variations which the dry- 
ness and the moisture of the air produced in the 
two pulleys ;, neither were there any to amend 
the imperfect. proportion between those two pieces 
when made by workmen not sufficiently scientific. 
A cure for both these evils is provided in the new 
winding-^ill, by the mean of the two moveable 
pins which are placed or displaced according to the 
exigency of the case. To put one of these pins 
in its local position, or to take it away, suffices 
to change the relative proportion between the 
pulleys, and consequently the distribution of the 
threads upon the reel. If it should be perceived 
that the roller produce glazing, it will only be 
necessary to put one of the pins into the hole t or 
Uy figure C, Plate IV. and the glazing will probably 
at once disappear. But if the distribution of the 
threads upon the reel should not then be satisfacto- 
ty, the other pin must be put in place. 

"I do riot hesitate to assure," says the author 
of the improvjement, " that it is impossible in the 
three cases, that is to say, without any pin, or by 
the use of one or both of them, the glazing can 

19 
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occur. Thus the three channels of my foim^ ' 
roller are now advantageously superseded by flie 
two moveable pins." 

When the point which produced a good effect, 
by some cause of difficultj6,xposition, comes to 
produce a bad one, we maj^resume that which 
previously performed badly, for a change in the 
first, supposes an equal alteration in the other. 
When the Winder perceives that her mill glazes, 
she places or takes away a pin, and immediately 
lays a piece of white paper upon the skein, suffi- 
ciently large to show the new arrangement of the 
thread. Without this paper, though the alteration 
may be enough to remove the glazing, yet the 
difierence may be so small as to induce the Win- 
der to believe that the change is ineffectual, she 
consequently makes another alteration whilst that 
which she abandons was doing well. A leaf of 
while paper must therefore of necessity be used 
on such occasions, in order to ascertain more rea- 
i J dily the smallest difference of distribution, which 
is often sufficient for the disappearance of the 
glazing, 

4th. All the defects of the cord-without-cnd are 
obviated by the moveable traverse, and by the 
■weight which draws that cord with a constant 
' equality. This cord may be made either of hemp 
or of cat-gut ; but we prefer the latter. When it 
becomes necessary to take off the reel from the 
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mill, it must be raised with both hands from the 
pulley, aod be suspended to the prop Z, of the 
axle, and it is then disengaged. 



DESCRIPTION OF THE 



■MILL INVBl 
VOCANSON." 



■ CHAPTER XVIII. 

[..,.„._.. 

^wearing wheels which, in the Piedoiontese mill, 

^^ • This gentleman, so well known in France, and to all the 
learned associations of Europe, is generallj unknown here ; it 
inaj not tberefore be amiss to inform m; American leaders who 
be was. M. de Vocanson, thongh belonging to the privileged 
order, and beariog the title oi' Marquis, was a distingoiahed 
mechanician, an artist of mathematical precision, and a member 
,9f the Academy of Sciences at Paris. He is the only man, I 
llieve, who has eter constructed an automaton that could 
idibly articulate a number of phrases. He was very laborious, 
id for the purpose of being roused at any desirable hour from 
slumbers, he made an image in the human form, which he 
;Bnclosed in a case with folding doors, and placed in his bed-cham- 
When he retired to rest, he wound up the clock-work, and 
|.^ut the hands to the time at which he wished to rise. At the 
: indicated, the figure would throw open the doors with 
'fragor, advance to the windows, withdraw the curtains, approach 
the bed, perform the same operation there, and forthwith mov« 
back to its recess. Sometime after he had finished this fanciful 
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communicate the movement of the reel to the 
distributing-rod. As they are all made of wood, 
they are liable to many disadvantages. He has 
therefore re-established the use of the cord-without- 
end, and made the traverse, which bears the dis- 
tributing-rod, moveable, with a weight of four or 
five pounds, that draws with an unvarying power 
the traverse in opposition to the cord-without-end. 
The pulley, the traverse and the weight always 
yield to the least variations of the cord; from 
whence it results that the guides upon the distri* 
buting-rod have always a regular movement 
which he proportions to that of the reel, by the 
diflference of the diameters of the two pulleys. 

This celebrated academician has judged that 
the ratio of twenty-two and a half for the pulley 
of the reel, and of the thirty-seven for the roller, 

work, a clergyman, accompaniied by a military friend, made a 
visit to the Marquis at his estate in the country, where that 
machine was established. The military gentleman had never 
heard of the alarming night-walker, and the mischievous eburcb- 
man prevailed upon his host to cede his bed to his friend, and to 
leave the management of the rest to him. At midnight the 
stranger was started from his sleep by the noisy burst of the 
figure into the room, and when the window curtains were with- 
drawn, he plainly discovered a human form advancing towards 
his bed. He seized one of his pistols which lay upon the night 
table beside him, and cried out, "stop, or I fire." The figure con- 
tinued to advance, raised its arms to remove the bed-curtains, 
the trigger was drawn, the ball entered the body of the automa- 
ton, destroyed some of the principal movements, and it was laid 
aside in disgust, and, as I was informed, never repaired. 
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gives llie most advantageous distribution of the 
silk upon the reel. And indeed this proportion 
does not bring back the threads of silk to the 
same points till the seventj-fourth revolution ; 
which allows the first thread sufficient time to dry 
before another comes into contact with it. 

In this important operation of winding the silk 
from the cocoons, the defect of glazing has here- 
tofore been the plague attending the use of the 
cord-without-end ; and this difficulty alone deter- 
mined the I'iedmoniese to adopt the arbre and the 
four gearing wheels. To set absolutely at rest all 
future complaints, M. de Vocanson has made upon 
the axletree of the reel, three channels of differ- 
ent depths to receive the cord-witliout-cnd. When 
any glazing is perceived, the cord is passed from 
one channel to another, and by thus changing the 
proportion between the pulley of the axle and the 
foller, the previous imperfect ratio which caused 
■ihe glazing is set aside. The cord is in this mau- 

■ fter passed from one channel to another, whenever 
»the least glazing is remarked. 

Before the time of M. de Vocanson, the three 

■ channels had been tried, but they were placed 
|Apon the roller ; and in that situation the cord 
I could not be transferred from one channel to 

mother without stopping the reel. Besides, it was 
[ccessary to give to the roller much more thick- 
less and a proportional increase of iveight- 
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But b/ transferring the three channels to the 
axle of the reel, one may change, as often as one 
f pleases, tbe channel of the cord, without stopping 
[ the operations of the mill, and the roller, with its 
I tringle channel, preserves a lightness which secures 
1 its easy rowtion. The channels of the pulleys are 
not furnished with iron pins, because in that case 
the cord is so much sooner worn out. M. de Vo- 
canson gives them ihe form of an acute angle, per- 
I fectly alike in the two pulleys, in order that the 
■■^ord may sink equally in both, and may not be U- 
[ ^hle to slide, even when moderately stretched. "I 
[ .-^ not fear," says he, " that the friction of the 
cord may disorder the diameter of the two pul- 
leys, sufficiently to cause a sensible variation in 
their proportion." 

This ingenious machinist has also made an al- 
' teratioQ in the roller. Instead of fastening the 
distributing-rod to an iron pivot, as we see in Plates 
II. and IV. he makes use of a small piece of wood, 
one end of which is secured to the roller by a 
wooden screw, and the other holds the end of the 
distributing-rod. This piece of wood moves ea- 
sily upon the screw, which serves as the centre of 
its motion, and the end which is connected with 
the distributing-rod may, at will, be removed from, 
or be brought nearer to the centre of the roller. 
M. de Vocanson, at all events, never touchy 
but for the purpose of determining once for s 
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width, or rather the spread c 



; skeins upon the 
reel; for he does not believe it to be requisite to 
vary this width from the first skein to the last. 

Those diflerent improFements made to the 
winding-mill give to that useful machine a great 
degree of perfection. To all those M. de Vocan- 
son still adds another very important one, by the 
double crossing to which he subjects the threads of 
silk before they reach the reel. This operation 
greatly contributes to the beauty and to the good- 
■ness of the silk ; for certainly the crossings of the 
hwo threads serve not only to press out the parli- 
'cles of water which rise from the caldion with the 
silk ; to compress the different contributions of each 
'cocoon, and to bind them together into one thread, 
but they serve also to render the silk neat and 
imooth, because the least impurities, and the loose 
fibres that are brought up by the threads from the 
wjcoons, are stopped at the crossings, and when 
•collected there in sufficient quantity, they break • 
the threads. The Drawers dislike these accidents, 
^because they are obliged to renew the crossings, 
■Which, without the aid of machinery, is a trouble- 
jtome operation. In order to avoid these accidents, 
ihc Drawers make a small number of crossings, 
*nd then the silk reaches the reel in a less dry 
■State, and besides, is not so sightly or so strong, be- 
jause it is less compressed at the crossings, less 
Kirgcd of its impurities, and therefore the various 
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fibres of the cocoons do.noL adhere so well togetii- 
er. Moreover, it was impossible for ihe Drawer 
to make alwajs tlic saraenuQiber of crossings, for 
she was constrained to make them by rolling ihc 
two threads of silk between the thumb and finger, 
uf which the sense of feeling is soon neatly an- 
nulled by the eflijct of the hot water into which 
she is obliged to plunge them so frequently. If 
she made too many crossings, the threads could 
not glide freely over each other ; they broke, and 
it was necessary to begin the work anew ; but if 
she made too few, they did not produce the goi 
effect for which they were intended. 

M. de Vocanson has removed all these diC&ci 
ties in the construction of bis winding-mill, by 
giving to the Drawer prompt and easy means of 
making any number of crossings, that may be pre- 
scribed to her, without even toucliing the threads. 
Besides the great facility and the extreme preci- 
sion which this improved mill gives to the Drawer 
of making the crossings, one has the advantage of 
double crossings without hindering, in any manner, 
the threads of silk from gliding upon each other, 
because the great number of crossings is divided 
into two equal parts, with an interval of twelve 
inches between them. This uKcful invention is of 
the same stamp with the other productions of 
illustrious man. He gives of it ilie followiog 
pla nation. 
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■' Between the wire-drawers and the guides, I 
have placed a circle of wood an inch and one-tentli 
wide, and Htlle more than seven-tenths of an inch 
thick, whose diameter, taken from the interna! 
border, is of six and a half inches, aud equal to the 
distance between the two wira-drawers. This cir- 
cle is placed in the middle of the breadth of the 
mill, and is supported by its external borders upon 
three rollers, fixed m a frame of wood. Upon the 
circumference of this circle is a groove, in which 
passes a cord-without-end, which encircles also 
another pulley of the same diameter, one extremi- 
ty of whose axis is provided with a small handle, 
ivithin easy reach of the right hand of the Drawer. 
The frame which supports the circle may be raised 
Or lowered at will, in order to obtain a greater or 
^ess tension of its cord-without-eiid. Within 
^is circle there are two ringlets of iron or of steel, 
■et in the inner border of the circle. These ring- 
lets are designed to receive the two threads of silk. 
' When the Drawer has passed the number of 
fibres of cocoons, which are to compose her two 
•■direads of silk, through the two wire-drawers, the 
Vinder, taking them forthwith from the hand of 
ithe Drawer, passes each thread through a different 
■ringlet of the circle, then through the guides of the 
distributing-rod to the reel where she fastens 
them. Whilst she is performing this operation, 
the Drawer makes the crossings by simply turning 
20 
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the handle of which we have just spoken. Each 
revolution of the handle makes two crossings, one 
between the wire-drawers and the circle, and the 
other between the circle and the guides. Conse- 
quently, twelve revolutions of the handle cross the 
threads twelve times before, and as many behind 
the circle ; and the number is increased or dimio- 
ished, according to the size of the silk which one 
makes." 

M. de Vocanson has placed, between the wire- 
drawers and the first crossings, an instrument 
which he denominates a fork, and which re- 
strains the two threads of silk, and prevents any 
! inequality in the position of the two crossings. 
Work-women who are novices in the art of silk- 
winding may make use of them till they become 
Well practised in casting skilfully the threads. 
This fork will give them more time for the supply 
of cocoons to the weaker thread, which is always 
carried away by the stronger, and often occasions 
|he rupture of both. 
We have thus terminated our treatise upon 
the winding-mill by a circumstantial descrip- 
tion of the improvements of a man celebrated 
ibr his scientific as well as for his practical 
Xoowledge in mechanics ; and unquestionably 
his mill gives to the silk which it produces a 
beauty and a quality before unknown in France. 
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Sciences at Paris, respecting the advantages that 
must necessarily result from the winding-mill im- 
proved by M. de Vocanson. 
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CHAPTER XIX. 



TBE MANNER OP DRAWING THE f 



I THE COCOON'S 



Two persons are necessary at each mill for the 

purpose of conducting the operation of winding 

the silk. One of them is stationed at the cal- 

fc)dron to take the management of the cocoons, and 

he is called the Drawer. The other charged 

iiWith every thing relating to the agency of the 

f jrecl, is placed near the handle of the axle, and is 

K«listinguished from her companion by the name of 

te Winder, . 

The Drawer takes care to keep the caldron full 
Ipf clean water ; to maintain a suitable fire in the 
irnace, so that the water shall be held at an 
r«qual degree of heat. It is requisite that this 
I water be almost in a boiling state for winding off 
^he fine quality of cocoons ; that it be some de- 
nees less hot for the demi-fine, and still less for 
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the satin cocoons.* The Drawer now throws into 
the oaldron twt) or three handfuls of cocoons, and 
sinks them lightly and repeatedly in the water* 
For this purpose she uses a besom of the branches 
of the finest broom, the ends of which are split as 
fine as a brush, and this operation is called beating. 
The gum of the cocoons being soon liquified, the 
fibres of the silk adhere to the points of the besom 
from which the Drawer takes as many as are re- 
^nred to form her threads ; she turns them in her 
clears them from loose particles, cuts and 
ites them from all superfluous matter, and 
^letely purges her silk before she submits it to 
reel. 
In the composition of her threads, she takes 
our, five or six fibres, and sometimes twelve or 
fifteen, according to the size of the silk that may 
be required of her, passes them through the ring- 
lets of the wire-drawers, to be carried by the 

* • My readers will here wish with me that the author had written 
with as much circumstantial precision as to the different degrees of 
heat to be given in this case, as he has with regard to the hatch- 
ing process, and the treatment of the worms. But from what he 
has said, I think that we may reasonably conclude that the water 
in the caldron may be raised to 190 or 195 degrees of Farenheit, 
for the fine cocoons, eight or ten degrees less for the demi-fine, 
^nd as many degrees below that for the satin cocoons. Be that 
as it may, we have an approximation to prevent any great devi- 
ation from the points required, and experience will give us the 
4uiowledge of the best. 
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Winder, in two separate threads, to the reel. If 
the silk ha drawn according to the Piedmontese 
method of crossing, the Drawer, after passing the 
two threads through the wire-drawers, crosses 
them from three to eight or ten times ; they are 
ihen taken by the Winder, passed through the 
ringlets of the guides, and fastened separately up- 
on the reel. The Winder instantly takes the 
handle of the axle, and turns the reel with great 
quickness, and the two threads of silk form two 
separate skeins, one at each end of the traverses 
of the reel. 

When the silk is drawn according to the meth- 
od of M. de Vocanson, the Drawer passes the 
threads through the wire-drawers, and gives them 
to the Winder, who passes them into the ringlets 
of the circle of wood, and through those of the 
guides to the reel, whilst the Drawer, by turning 
I the little handle at her right hand, makes the num- 
I ber of crossings required by the size of the silk. 
In proportion to the winding off of the cocoons, 
the Drawer is diligent in continuing to give fresh 
I supplies to the caldron, in order that she may, by 
' additional fibres, maintain that evenness of size 
which imparts value to the silk. To enable her 
invariably to observe this equality, she is regulated 
by prescribing to her two numbers, as four to five 
cocoons, five to six, and thus increasing to fifteen, 
according to the strength that we desire to give to 
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the threads. Wc call this process nourishing 0e 

L iUk. 

To nourish skilfully the silk, the hand» of the 

I Drawer must always be ready to supply the end 
of the fibre of the new cocoons which she intends 
shall replace those that arc near finishing. Before 
she unites these fresh cocoons to those which al- 
ready compose the threads of silk, she purges 
them of the loose particles which served to attach 
them to the branches, and shr then casts them 
dexterously with the thumb upon the threads, to 
which they at once adhere. 

The Winder must turn the reel not only with 
an equaJ movement, but also with as much quick- 
ness as she can ; for the silk will be so much the 
more beautiful, the more glossy, and the more 
abundant, as it shall remain less time in tlie cal- 
dron. By continuing there too long, it becomes 
too much soaked, and rises Uke a lock of wool. 

The Drawer must have wood or coal and cool 
water within her reach ; for she must keep up a 
sufficient fire in the furnace, and she must have a 
Bupply of cool water to pour into the caldron 
and upon the cocoons when the water is found to 
be too hot. She must also have a small bowl of 

. ^Id water, into which she may dip her fingers ; 
for without that precaution she would bo unable 
to bear the heat of the water in the caldron. Slie 
places her besom, her bowl and the refuse cocooiia 
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upon the little shelf in the forepart of the mill. 

The water is known to be too hot when the 
silk is seen to rise in locks ; and it is not hot 
enough when the silk unfolds with difficulty, which 
causes it to break. 

The Drawer must have at hand a skimmer for 
the purpose of removing the worms and their 
skins, which settle to the bottom of the caldron af- 
ter the silk is drawn from the cocoons. She must 
also change the water from time to time, and 
more especially when she perceives that it has be- 
' come foul. In every case it ought to be changed 
■ two or three times a day, and we generally choose 
pr changing it the hours in which the Drawer 
Jtes her repasts. 

She ought not to cast the cocoons into the cal- 
•on before the water have attained the necessary 
degree of heal. If they should be thrown into the 
water when cool, or when partially heated, and 
should remain there till it arrived to a proper de- 
gree of heat, the gum of the silk would iintireiy 
dissolve, the water would penetrate and fill the 
cocoons, and prevent their turning ; consequently 
the silk could not be drawn off; it would break. 
The same circumstances would occur if the co- 
coons should be cast into boiling water. Particu- 
lar attention must therefore be given to this part 
kf the operation. 
,1 As far as it may depend upon her, the Drawer 
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must prevent the threads from breaking. This 
accident is too frequent, and may generallj he 
imputed to her carelessness or to her want of duD. 
When the cocoon in winding off draws towards 
its end, the fibre is much more slender and weak. 
Often four of these fibres are not equivalent to 
one from a cocoop just beginning to unfold. If 
the Drawer does not take care to nourish punctu- 
ally her threads, by adding the ends of heA 
fibres to strengthen them, they will break off at 
the crossings. She ought not to wait till one or 
more cocoons be finished before she joins others 
to her threads ; for by such delay she would not 
only expose her threads to break, but she would 
make besides a very unequal and bad quality of 

silk. 

When the Drawer neglects to purge completely 
the cocoons, tufts of loose silk rise with the fibres 
and stop at the wire Drawers, or at the crossings, 
and cause the rupture of the threads. 

If she do not conduct skilfully the beating, so 
that the cocoons be on all sides well steeped, the 
silk will not wind off; the cocoons will rise with 
threads and make them break.- The same acci- 
dent occurs when the cocoons are not properly 
culled by putting the fine, the demi-fine and the 
satin in separate parcels.* 

* It is clearly indicated by this remark, as well as by the pre- 
cepts recorded in the beginning of this chapter, respecting the 
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The threads of silk do not resist rupture when 
the Drawer inadvertently throws into the caldron 
cocoons of which the chrysales are in a state of 
decay ; for the putrefaction of the worm has 
moistened the envelope, and diluted the gum with 
which it had covered the internal surface. This 
gum formed a coat impenetrable to the ordinary 
impressions of air and water ; prevented for a con- 
siderable time the entrance even of hot water into 
its cavity, consequently hindered the sinking of 
4he cocoon, and enabled it to float and turn upon 
the surface of the water. When this gum has 
been dissolved by the putrefaction of the chrysalis, 
*he water penetrates the cocoon, and obstructs its 
turning ; and then if the fibre be strong enough, 
the cocoon rises with the silk from the caldron, 
-and causes it to break off at the wire-drawers. 

This is again the case with the cocoons that are 
pierced by the smallest hole ; and again, also, if 
the Drawer be inattentive, the thread breaks when 
the cocoon is nearly finished ; the small quantity 
of silk that remains around the worm comes off 
'sometimes too easily in mass, stops at the wire- 
drawers, and breaks the thread. 

a degrees of heat to be given to the water, that each o( 
L 'these distinct species of cocoons must be thrown separately iota 
ktbe caldron, and that the silk muat never he drawn from them 
Ltogether, This is one of those important rules which it is so 
^eedful to impress upon the memorj of the novice, that its repe- 
I thion is not on); excusable, but necessary also. 

21 
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The skins whicli the worms leave on 
Uie chrysalis form, and which float upon the wa- 
ter, are ofteD raised with the fibres from the co- 
coons, and produce the same bad effects as those 
caused by the lufts of loo^e silk, tliat are brought 
up from the caldron. A careful woman will use 
often her skimmer, and take off those floating 
flkiris, with every other impurity which may occa- 
Hion that inconvenient rupture of the threads.^ 



CHAPTER XX. 



Ror TRK ■ANNBR Ot FBEPABINO THE FEARET OF FLOCK SILK, 

We call ferret, or flock silk, those coarse fibres 
which the worm in spinning casts about, aa^ 
Were by chance, before it begins its cocoon. 
*"inay be considered as the scaffoldage, or the pUi 
upon which it builds its house. 




res I 

m 



* It is from this Epeciee ol silk, called b; the Fiedmootese 00- 
retta, Ihat flic narrow riband, so well known by the name of fer- 
ret, is manufactured. I have also seen several kinds of punMe 
cloth, andiikenige stockings, made of this carded llock allk. Bat 
the price of every thing that I have seen produced from it was 
much inferior lothe worst productions of the milled silk. 
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Id large establishments the ferret ought not to 
be neglected. We collect it from the cocoons 
before the chrysales are stifled, and we take it 
carefully from about the bad cocoons, and even 
from those which cannot be entirely wound off, or 
which are not at all fit for the mill. To this in- 
ferior part of the silk we add the cocoons which 
were selected for seed, and were pierced by the 
moths ; the refuse cocoons, which arc previously 
opened longitudinally with scissors, and the dead 
worms, with every other impurity, taken out ; and 
then the shells, and the ferret or flock silk, are 
soaked together, during three or four days, in 
clear water. Every day the water must be chan- 
ged, in order that the silk may he sooner cleansed, 
and the water be preserved in a sweet state. As 
soon as the gum of the cocoons is dissolved, the 
whole becomes soft and pliable, and is forthwith 
put into a caldron with some clear lye, made of 
fine ashes, and boiled for half an hour. After- 
wards it is washed in rain or river water, and when 
thoroughly dry, it must be carded, and spun with 
a common wheel, or with a spindle. If this ferret 
silk be carefully cleansed, well carded, and drawn 
to a fine thread, one may make of it stuffs of tol- 
erable beauty, but which never have the lustre of 
those that are manufactured fcom silk drawn by 
means of the winding mill. The most advanta- 
geous method of disposing of this kind of silk, is 
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to make houattes.* But, in order t 
much as wo possibly can the proportion 
inferior quahty of silk, we must submit the cocoons 
to the reel, and draw from each assorted kind all 
that may serve ia the manufacture of fine goods, 
and cast into the mass of flock silk those cocoons 
which are fit for nothing else. 

We have now brought to a close every thing 
that we had to say respecting the mulberry-tiee, 
the raising of silk-worms, and the winding; of the 
silfc from the cocoons. We have added to our 
own method of practice, the tlieory and the prac- 
tice of the best authors. If we have adopted the 
sentiments of some of them, and opposed the 
opinions of others, we have assigned our reasons 
in both cases ; and we believe that we have pre- 
sented the most eligible process on each of those 
subjects. We have taken our system of drawing 
the silk from the cocoons, from the most approved 
authors who have written on this matter, and we 
have extended our own reflections, because upon 
this operation depends the most profitable result 
of our labours. 

* Hotiatle, or ouate. Under this denomination are comprised 
KaddingB, and all those Ehagg;f kinds of silk stuff's which are used 
for linings, and for morning gowns in the winter season, as one 
of the most effectual preventives of cold. When the flock ailk 
has been well cleansed, well carded, and spun with care, these 
goods are not only a guard against cold, but they are softuM 
really ornamental. 
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Tb« origind author or the foregoing work, among a variety of 
^client precepts for the raising of silk-wormB, has prescribed 
degrees of heat most conducive to the health of the brood in 
different ages, and has most properly adopted a mean temper- 
e for bringing the worms to the spinning state in about forty- 
days aiiter issuing from the eggs. But these are not the only 
inefifs resuhing from that prescription, for I think that the 
ility of the silk is also improved by the maintenance of a pro- 
temperature, and I will here present to my readerg the 
ground of this opinioo. 

In the environs of Canton, and probably in many of the south- 
ern parts of China, a great deal of silk is gathered from the mul- 
berry-treea, where it is spun by the worms, exposed to all the 
changes of the atmosphere. This silk is of a coarser fibre than 
that which b spun by worms produced and fed under cover, and 
it is sold also at a diminished price. I hold this information from 
an intelligent relation of mine, M. Olypbant who had resi- 
ded about three years at Canton. Now, as the quality of the 
■ilk is improved by causing it to be produced under shelter, the 
degrees of warmth maintained there must likewise have some 
influence upon its properties. The usoal difference that we can, 
by conjecture, assign to the temperature of the air at noon and 
at midnight, in the country about Canton, mnit amount to eight 
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or ten dcgreet, anil (ometimes it doubtless pxcnedi twenty. In 
onr southern Statn. therefore, the early appearance ol the leaT, 
as well aa the early warmth of the climate, may admit of the ei- 
iftenee of the silb-norm npon the tree, f et there it would be ad- 
viseable to erect buildings to shelter the worms, for there tbr 
changes of temperature are greater, are more Eudden, and more 
frequent than at Canton. 

I now hasten to the subject which I had in view when I ven- 
tured to exhibit this short Appendix. The production of silk has 
become an object of great interest, not only to the General Gov- 
crnmentorthe United Slates, but also to the British Nation. A 
company has lately been incorporated there, under the title of 
the British, Irish and Colonial Silk Company. Several members 
of the Administration, many noblemen and individuals of dis- 
tinguished rank and influence, have given support to this Institu- 
tion, by placing their names on the list of subscribers. "Twenty 
thousand shares were issued in the month of October, 1S36, at 
fifty pounds sterling each, for the purpose of raising a. capital of 
one million sterling, to be invested in land, and other objecti 
connected with the undertaking, A general meeting of this 
Company was convened on the first of May, 1837, and Lord 
, Auckland was voted into the Chair. The objectsof the inquiries 
of the Board of Directors, as reported by them to the meeting, 
l*ere— 

" Ist. The_growth of silk In Ireland. 

" 2d. The growth of silk in England. 

"3d. The growth of silk in those Colonies which promise the 
greatest advantages for the cultiration of silk. 

" On about eighty acres of land in Ireland, three hundred and 
eighty-eight thousand trees, or plants, of the while mulberry 
have been set, and a gardener had been despatched to snperin- 
tend their management and cultivation. 

" On nineteen acres at Slough, in England, upwards of seven- 
ty-faur thousand trees and plants were then in a flourishing 
rtatp. 

" At Malta, where the mulberry-tree attains to a great due, 
the Agent of the Company had already introduced from Italr 
one hundred and (en thousand plants of Ihe white mulberry, in 
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iddiiion to Torly thousand (rees, or plants, ceded lo the Company 
Ity the Govecnmenl." 

At the same time that this active Company was pursuing 
with so much leal the scheme of these large establishments of 
mulberry trees, it had despatched an Agent lo the south of 
Prance and to Italy, to procure the best information upon this 
liranch of cultivation, and to secure a channel for the purchase 
and conveyancp of plants and seed of the mulberry, and the eggs 
of tlie worm. This Company and its Agents have not been idle ; 
but let us look for the cause and the grounds of all these eier- 
is. We shall lind them both in the large importations of raw 
silk, and in its constant demand, for the supply of the citennvc 
silk manufactories of that kingdom. 

"From the iiah of January, 13-28, to the fifth of January, 1934, 
the raw silk imported into Great Uritain amounted to 3,463,130 
pounds, of which 1,611,378 pounds were from Bengal, China, 
and Persia ; 196,787 pounds from Italy, and the remainder from 
France, Turkey, and other parts of Europe, The amount of or- 
gansine silk imported within the same period was 359,641 pounds, 
all from Italy, with the exception of a single pound from France. 
The imports of raw silk during the year ending on the 5th of 
January, 1935, amounted to 3,SS3,S57 pounds, of which 1,713,734 
.pounds were furnished by Italy, and 1,307,300 pounds were sup- 
plied by the East Indies and China, and the rest from various 
pkra.. 

" Mr. Wilson, a well informed silk manufacturer, estimates 

the number of looms employed in the manufacture of silk at 

I 40,000, and including weavers, warpers, machinists, harness- 

-. makers, enterers, twisters, cane-spreaders, quiU'Winders, and 

draw-boys, at two bands to a loom, will employ 10,000 persons, 

and their aggregate wages will amount to 3,000,000 sterling— 

; <1S,333,3S2 dollars.) 

"If we include infantsanddependanls, about four hundred tbou- 
ind mouths will be fed by the silk manujaclure in England, the 
* value of which he estimates at 10,000,000 sterUng."— (44,444,444 
(;dollars.) We see here reasons enough to draw the attention 
hof their Government, and of enlightened individuals, to the pro- 
ftdnctioQ of the raw material upon their own territories. 




BritiBh orgftnnne silk pajs & duty of only Sd. a pound on 
the raw material Trom nhich it is prepared. But for all the 
richer goods, sach as damasks, satins, g-auzes, &.c. in which the 
French are their great rirals, Italian organsine silk is still iDdi»- 
pensable. From this circumstance it is presumable that the 
British artists are not well versed in the science of making this 
■Dperior quality oC silk, or that the raw material nhich they im- 
port and convert into organsine, has not been drawn from the 
cocoons bj a proper mill, or witli sufTicient care to prevent the 
glazing. Many years ago, a patent was granted, for fourleea 
years, to Sir Thomas Lambe and his brother, for the exclusive 
establishment of the famous silk mill established by thera at Der- 
by, from models which tfacy had ciandeitiTtely ol/laifud in Italy, 
for preparing organsine. 

At the e^ipiration of the time, the British Parliament refused 
ft renewal of the patent, but (with that honorable sense of 
justice towards the citizen, which has always distinguished that 
legislative body) " it voted to the two brothers a recompense of 
fourteen thousand pounds, in consideration of the services which 
they had tendered to the country, by erecting a machine which 
It was supposed would relieve the nation from the expense of 
mporting organsine from Italy." Yet, as it appears by Ihe im- 
" portations so late as 1324 and 1825, they are still dependant 
upon the Piedmontese for this material of tlieir best silk goods. 
• These facts have been extracted and consigned here, for the 
purpose of contributing to diffuse among my fellow citizens the 
i 'toowledge of the immense importance of the subject, and of 
exhibiting to them one of the great results of the vigilance of 

le British Administration, always awake to the momentous in- 
' "terests of the nation, and always ready to make temporary 
aacrificestbr the production of permanent benefits. 

After leading ray readers on that little excursion to Great 
Britain, which ! hope they will not find wholly uninteresting, I 
will now conduct them back to the land of their affections, and 
perhaps a little more fully impressed with the magnitude of a 
eii1}ject, which in all the preceding pages, ! have endeavoured to 
present clearly, if not forcibly to their notice. In order to stimu- 
late their enterprise at home, and to show the bene6ts which will 



AFFENDIX. 



169 



accrue lo tfaemselTeSj as well as to their country, from the culti- 
ration of mnlberry-trees and the raising of siUt-worras, I have 
deduced from some of the pages of this work the subsequent 
eondensed statpinpnt, by which the profits re«nlting from the 
undertaking may be at once seen. 

Siileen rods, two hundred and sixty-four feet in length, and 
ten rods, one hundred and sixty-five feet in bredth are a statute 
aere, and will contain sii rows of mulberry-trees, if the row§ bs 
made twenty-five feet apart But the trees must be set at the 
distance of thirty feet in the rows, and when placed in the quin- 
cuni form, the diagonal line from a tree in any one of llie rowi 
to the Hjearest tree in the ncsit row, will bo about thirty feet. 
According to this arrangement, there will be eight trees in each 
row, and the acre will support forty-eight trees. Now it is rela- 
ted in one of the preceding pages, that a full grown white 
mulberry-tree under proper cultivation will yield three hundred 
pounds of leaves. But I will assume only two hundred pound* 
as the average proilui'e of each tree in this plantation, which at 
one dollar per quintal will give ninety-six dollars of yearly in- 
come for a single acre of land : for I presume that the fruit of 
these trees, used as food for poultry and sheep, will nearly com- 
pensate the proprietor for the expense of cultivation. Such a 
result would alone be a sufficient imlncemeot lo plant the trees ; 
bat if, like a provident husbaadnian who reserves hia fodder for 
his own cattle, he gather and deal out these leaves to his own 
silk-worms, the great profit arising from tjie enterprise is yet to 
be told. 

Allowing then the reduced quantity of 200 pounds of leaves to 
each tree, the forty-eight trees will give 9600 pounds, furnishing 
a supply of food fur 3S4,00O worms, substituting 1000 pounds in- 
Btead of 900 pounds of leaves, mentioned by ray author, to bring 
to maturity 40,000 worms. Taking the ratio of 3000 worms to a 
pound of silk, though I have some reason to think the estimate 
too low, but according to that, the 384,000 worms will yield 
1^ pounds of silk. 

One hundred twenty-eight pounds of silk, at the low price of 
t4, will produce 9613 — Deduct for wages and conti&geat ex- 
penses $135— for winding the silk from the cocoons, $ 135— and 
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ihere will remain, $362— which may be conaidered as the priv 
duccof Bsinglc acre of laod/nith as much jiropriety as the amount 
of money received for cattle, sold from a farm of pasturage 
land, may be reckoned as a part of its rents. 

Vegetation ii here more rapid and more luxuriant than it is in 
thesoQthern parts of France, because there is here a greater 
combination of moisture and heal. The assumption, therefore, 
of two liundred pounds of leaves from a full grown white muJ- 
berry-trce is extremely moderate, since, in the dry climate of 
Provence, these trees are known to produce, when under good 
cultivation, an average of 300 pounds of leaves. Now, if it be 
conceded that I have made a generous allowance for wages, con- 
tingent espenaes, and the operations of the miM, the fpremium 
of $362 per acre is the encouragement held forth to the diligent 
Cultivator. 

I have now brought to its conclusion a work which required 
some critical attention to the distribution of the materials, in or- 
der that every part of the Treatise might be distinctly present- 
ed to the mind of the reader. If it should lend to advance the 
production of silk in the United Stales, and to induce our culti- 
vators to adopt a better system in the general management of th^ 
fruit trees ; and above all, if any thing contained in it should 
ever give bread to one who might otherwise have needed it, I 
shall not have laboured in vain. The production of silk is one of 
those great objects of national industry, which the variety of our 
•oil and climate, under the fostering hand of a wise Government, 
will render of easy introduction. There are many others which 
claim the encouragement and the protection of the General Ad- 
ministration, without which this nation must, in some respects, 
long remain stationary. Even now the hand of Providence 
points, with unerring constancy, to our vast extent of hills and 
slopes, which invite the vine ; and 1 may venture to assert, that 
if the destructive use of distilled spirits, which continues to 
make such ravages throughout the Union, should not, within a. 
few years, be discontinued by the substitution of a wholesome 
wine from our own soil, it will be the fault of a negligent, or a 
too parsimonious legislation. The people of civilized countries 
Bee, and sensibly feel, and warmly applaud, every act ot their 
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foTeuiment that tends lo promote the general prosperitj end 

_ "liappiness of the nation. It is (his public and acute feeling which 
has continued to this day, in the French nation, the love and the 
TBspect which it hears to the memory of Louis XH, and Henry 
IV. Does it not, then, from thence appear to he a leading truth 
ID legislation, that the applause, and the permaneut affection of a 
people, can be obtained only by decceea productive of a lasting 
pablic good, and by measures which, for a longtime to come, will 
give employment and bread to the labouring poor, and fill the 
country with such resources as will enable it to rely upon its own 
strength ? What though it be difGcuIt in a. Legislature, com- 
posed like ours of members from various independent Stales, for 
a man to direst himseir of his local predilections, and resolve to 
be guided by a lofty feeling for the general interest and improve- 
ment of the whole Republic ; yet, notwithstanding this impedi- 
tnent to our course, we may look forward with pride io the high 
destinies of our country, when every desirable production of the 
earth shall be found within our own borders ; when all the sci- 
ence of modern Europe, and the perfection of the fine arts which 
immortalized ancient Greece, fostered by a liberal Government, 
shall flourbh here ; when this great Republic shall be connected 
and bound together by a chain of rail-ways and canals, and th* 
Tftst commerce of the Mexican Gulf shall pass through our Flori- 
a Territory, and the flag of this Union, protected by the vigi- 
LDce and the established character of our gallant navy, shall float 
E ^Braolested in every quarter of the world. 



ADDITIOWAL NOTE. 



a treatise was terminated in the autumn of 1S17, and of- 
red to the press in the month of J'ebriiary 1828, with the 
ktention of having it published before the rising of the la^ ses- 
n of Congress. It would be useless lo detail here, the reason* 
if the delay, attending its complete impression, till Auguil. But 
y th< mean time, > meritorious work on the subject »f*ilk- 
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worms has made its appearance mtdf.t the sanction of the Legis- 
lature of Ihf United States. AUhougii that closply printtd 
Talume of 330 pages' contain, in a condensed form, a mnss of in- 
formafion mtti regard to the prodoction of silk, ant! to the 
machinery forthe maniifaclure of silk stuffs, yet may i hope that 
some additional knontcdge is comprised in this work which treats 
(o thoroughly on the cultivation of the mulberry tree, and on the 
dangers of glazing, a defect ichich disqualifies the, silk for all the 
purposes oflhe most raluable kinds of goods. The precepts 
relating to the care of the silk-worm are nearly the same in both 
works. M. de la Brousse, however, recommends a hatching 
process a little different (Vom that of Dandnlo, and has adopted 
a gradation of heat somewhat higher; and consequently the 
worms appear in considerable numbers on the sevcnlh day, and 
the hatching terminates on the tenth day 5 but the few that 
make their appearance before the seventh and after the tenth 
days are thrown away. The lower temperature of Dandolo re- 
quires twelve days for the close of the operation. 

My author also mentions the covering of the eggs, when hatch- 
ed in boxes, with white paper pierced full of little holes, through 
which the worms climb in search of food. But 1 acknowledge 
that 1 do not see the necessity of the boxes and pierced paper. 
A plain table, covered with clean while paper, upon which each 
ounce of eggs is separately spread with mulberry leaves at easy 
teach, is more simple, and as it appears to me, all that is neces- 
sary. In the slate of nature, these worms, from the instant of 
their birth, arc surrounded with mulberry leaves, and to them 
they quickly chng without the embarrassment of seeking a 
passage through perforated paper. As for the rest, if the two 
methods eliould be simutlaneously tried, and the results should 
be found equal, that which can be practised with the least trou- 
ble and the least expense will always be preferred. 

The learned and sagacious compiler of the above mentioned 
manual, very properly condemns alt those fumigations with aro- 
matic liei'bs and burnt vinegar, heretofore recommended by 
most authors on tlie subject of silk-ivorms, and he even doubts of 
the utility of the fumigating bottle, except for very larg-e estab- 
lishmeats. This purifying fumigation, invented, I believe, by 
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Cruyton Morveau, arid now generally used in the hospitals of Ea^^ 
rope, is prepared and applied in the" following manner : Taket 
six ounces of common salt, mix it well with three ounces of the 
powder of black oxide of ilianganese, put this mixture in a strong 
bottle^ with two ounces of water, and cork it well with a com- 
mon cork ; keep this bottle in a part of the room farthest from 
the stove or fire places. In another bottle, or large phial, put a 
pound and a half of sulphuric acid, (oil of vitriol,) and keep 
this phial near the bottle containing the Wxture, as also a small 
cordial glass, and an iron spoon. This is the manner of using it: 
Put into the small glass two-thirds of a spoonful of the oil of 
vitriol, pour it into the bottle of mixture, and there will issue a 
white vapour. The bottle must be moved about through the 
room, holding it up, that the vapour may be well spread in the 
air. When the vapour ceases, the bottle should be corked an4 
replaced. During the fifth age of the worms, it is good, accord- 
ing to Dandolo, to repeat this fumigation three or four times a 
day. When repeating the fumigation, the quantity of the oil of 
vitriol poured into the bottle may be diminished. The stated 
quantity of ingredients will be sufficient for the produce of five 
ounces of eggs. " This remedy may be employed, whenever, in 
going into the room, the air has an unpleasant effluvia, and that 
there is any closeness or difficulty of breathing. It may also be 
applied when the litter of the silk-worms is removed. It must 
be observed that care should be taken not to drop any of the oil 
of vitriol on the skin or clothes, and to hold the bottle above the 
height of the nose and eyes when it is open, because the vapour 
is very searching, and would be dangerous as well as unpleasant. 
Should the substances in the bottle harden, a little water may be 
added, and stirred with a stick. This easy remedy, says Dando- 
lo, is more powerful than all the perfumes commonly used, and 
produces five advantages. 1st. The vapour, in spreading, im- 
mediately destroys any unpleasant effluvia. 2d. It diminishes 
the fermentation of the litter, and dries it up. Sd. It neutralizes 
the effect of all the miasmata, and deleterious emanations that 
might attack the health of the silk-worms. 4th. It revives the 
silk-worms, gently stimulating them, because it is composed, in 
a great measure, of pure vital air. 5th. The vapour is not 
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alone farourable to the health of the silk-worm^ bat inflaencet 
the goodness of the cocoon." 

These are very important results, and presented by a man of 
his practical knowledge, no one can believe t^em to be altogether 
imaginary. If there should be any doubt of the beneficial effects 
of this fumigation, it would be easy to determine that, doubt by 
placing silk-worms of the »same brood in different rooms, and 
using the fumigations in one of them, and none in the other. In 
small establishments, howrever, nothing more is requisite than a 
frequent change of air, with due attention to a proper tempera- 
ture, reg;ularity in feeding, cleanliness, and above all sufficient 
space. Crowded enclosures cause diseases and death among a 
brood of silk-worms ; and my author, a man of twenty yean 
experience in this business, will allow only one hundred to one 
hundred and ten worms in the fifth age to occupy each square 
loot. 
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